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IMNOACHUTEJBHASA 3AIINCKA

VYuebHblil kypc «Aisredpa M Hayajga MaTeMaTUYECKOrO aHAIU3a» SIBISETCS
OTHUM W3 Hauboyiee 3HAYMMBIX B MPOTPAMME CPEIHETO O0IIero oOpa3oBaHMS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUMBAECT MHCTPYMEHTAJIbHYIO 0azy uis
U3YYEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTroil CTOPOHBI, (hOPMHUpYET
JIOTUYECKOE U aOCTPAKTHOE MBIILIEHHE O00ydYaroluXcsl Ha YpPOBHE, HEOOXOAMMOM
JUIA OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JIPYTHX
aucuMiiiH. B pamkax maHHOro y4yeOHOro kypca oOydaroIivecs OBJIa/IE€BaroOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas GOpMyJIupyeT CBOU
JOCTH)KEHHSI B MaTEMaTUYECKOU opme.

VY4eOHblll Kypc anreOpbl U Hayal MareMaTHYeCKOro aHajiu3a 3aKJabIBacT
OCHOBY [UIsl YCHEIIHOTO OBJIAJEHUS 3aKOHaMU (U3HKH, XUMHUH, OHOJIOTHUH,
MOHMMaHUSl OCHOBHBIX TEHICHIIMH Pa3BUTHsI SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHUSAX, YBEPEHHO MCHOJIb30BaTh MX ISl JaJIbHEWIIEro oOpa3oBaHMS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi oBnajeHue aOCTPakTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLHUSIMU ajreOpbl M MaTeMaTU4YecKOro aHajlu3a pPa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKa3bIBATh
YTBEPKJEHUSA C MOMOUIBI0O MHAYKIMH U PacCykAarTh JAEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHE W KOHKPETH3allMio, a0CTparupoBaHWE W AHAJIOTHIO, (HOPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B xonme um3yueHus yueOHOro kypca «Amiredpa U Hadaja MaTeMaTHYECKOIO
aHaiau3a» oOydYaroluecsl MOJTY4YaloT HOBBIM ONBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSATENIHOTO MOCTPOCHUSI MaTEMaTHUYECKUX MOJENIed peallbHbIX CHUTYyallui,
UHTEPHPETALUA  TOJXYYEHHBIX  PEIICHHWM, 3HAKOMATCA C  IPUMEPAMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MPHUPOJE, HAyKe UM HCKYCCTBE, C
BBIIAFOLIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMH U UX aBTOPaMH.

VYyeOHblll Kypc 00NanaeT 3HAUYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIIMAJIOM,
KOTOPBIA peanu3yercss Kak 4Yepe3 Y4ueOHbIM Marepuasn, CcrnocoOCTBYIOLIUI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M 4epe3 crneuuduky ydeOHOi
NESITeIbHOCTH, TpeOyromel MpOAOKUTENbHON  KOHIIEHTpAlMM  BHHUMAaHUS,
CaMOCTOSITENIbBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTHM 32 IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOyuyeHusi ajnreOpe M HayajgaM MaTeMaTHYeCKOIro
aHaJIM3a JIEKUT JeATEIbHOCTHBIA MPUHIUIT O0yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYecKOro
aHaJiM3a» BBIJIEJICHBI CIEAYIOIINE COAEPKATENbHO-METOAUYECKUE TuHNUN: «Hucna
U BbIYMCIICHUs», «DyHKIIMU U Tpadukny», « YpaBHEHUs] U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaiusza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COEPKATEIbHO-METOAUYECKUE JIUHUM W3Yy4arOTCAd Ha MPOTSHKECHUM JBYX JIET
00y4yeHHsI Ha YPOBHE CpPEIHEro 00111ero 00pa3oBaHUsl, €CTECTBEHHO JOMOJIHSAS IPYT
Ipyra ¥ IIOCTEIIEHHO HAaCBIIAsACh HOBBIMM TEMaMM U pasaenamu. JlaHHBIN
y4eOHbIIl KypC SBIISIETCSI HMHTETPATUBHBIM, IOCKOJIBKY OOBEOUHSET B celde
cofiepKaHhe HECKOJIIbKMX MaTeMaTUYeCKUX AUCLUUIUIMH, TaKUX Kak ajiredpa,
TPUTOHOMETPHUs, MAaTeMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTreMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaroliuecsi OBJIaJIeBalOT BCE Oolee
HIMPOKUM MaT€MaTUYECKHM amnmnaparoM, y HUX MOCIEI0BaTelbHO (POpMUpPYETCS U
COBEPUICHCTBYETCS YMEHHME CTPOUTh MATEMaTU4YECKyK) MOJENIb pPEaabHON
CUTYyalllH, IPUMEHATh 3HAHUS, MOTYYCHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUis
pEILIEHUsI CaMOCTOATENbHO C(HOPMYIUPOBAHHOW MaTeMaTUYECKOM 3aJlauu, a 3aTeM
VHTEPIPETUPOBATH CBON OTBET.

CopneprkarenbHO-METOANYECKAs JIMHUA «YHCila M BBIYMCIEHUSD> 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIB30BaHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBbLIO
Ha4yaTo Ha ypOBHE OCHOBHOIO obOuiero oopasosanus. Ha ypoBHe cpennero ooiero
oOpa3oBaHusg 0co00e BHUMaHME  yuensercss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUUCIECHUHN, BKIIIOYAIOIIUX B C€OSl MCIOJB30BAHUE PA3THYHBIX
dopm 3ammcu uMcIa, yMEHHE JeNaTh MPUKHUIKY, BBIIOIHATH MPHOMKEHHBIC
BBIUMCJICHHS, OLICHUBATh YHCJIOBBIE BBIPAXXEHHUS, pPabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaroIMMCS MHOXECTBA HaTypaJIbHbIX, LEJbIX,
pallMOHAJIBHBIX M JEUCTBUTEIBHBIX  YHUCEN  JIOMOJHSAKTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B  KaxaoM U3 JOTUX MHOXECTB paccMarpuBarOTCs
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OMNEepaluu: JeJICHHe Haledo,
ONEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE II€JIbIX YHCEeN, O0COOble CBOMCTBA
paloHaIbHBIX U MPPALMOHAIBHBIX YHCEN, apu(PMETUUECKHUE ONEpaLly, a TAKXKe
U3BJICYCHUE KOPHSI HATypaJbHOW CTENEHU HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapss mocnenoBaTeIbHOMY PACHIMPEHHMIO Kpyra MCIOJIb3yEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSAMM MX IPUMEHECHUS Ul PELICHUS Pa3IMYHBbIX 3a1a4
(GopmupyeTcsi NpeACTaBI€HUE O €IMHCTBE MAaTeMaTHUKU KaK HayKd U €€ poju B
INOCTPOCHUM MOJENIEH peajbHOro0 MHpa, LIUPOKO HCIHOJB3YHOTCS 0000IIeHHE U
KOHKpETU3aLHsl.

JIuHna «YpaBHEHMS M HEPABEHCTBA» PEANM3YETCS HA IMPOTSHKEHUM BCETO
oOy4yeHHsI Ha YPOBHE CpelHero oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paszene IIporpamMMbl NpeayCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3ajad. B
pesyibrate oOydaroluecs OBJIAJEBAIOT Pa3IUYHBIMM METOJAMU  PEIICHHUs
palMOHANbHBIX, HPPALMOHAIBHBIX, [IOKA3aTeJbHbIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHWM, HEPABEHCTB M CHCTEM, a TaKXe 3a1ad,
comepxamux napamerpsl. [logydeHHblE yMEHMsS MIMPOKO MCHOJB3YKOTCA IpU
UCCIIEZIOBAaHNN (PYHKIUI C TIOMOILBIO MPOU3BOAHOM, NMPHU PEIICHUN MPUKIIATHBIX



3a/a4 M 3a7]a4 Ha HAaXOXKJICHHE HAuOONBIINX U HAUMEHBIIUX 3HAYCHHUH (YHKIUU.
JlanHasi conepkarenbHas JTMHUS BKIIIOYAET B ceOsl Takxke (HOpMHUpPOBAHUE YMEHUN
BBITIOJIHATh  pacu€Tthl 1Mo  QopMylaMm, mpeoOpa3oBaHUsi  pallMOHAJIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BbIPaXCHUH,
COZIEpIKAIIMX CTENEeHU W Jjorapudmbl. bmarogaps m3ydeHUIo anreOpanyecKoro
Marepuaiga I[POUCXOAWT  JaJbHEWIEE  pPa3BUTHE  ANTOPUTMUYECKOIO U
a0CTPaKTHOTO MBIIIJIEHUS OO0y4arommxcs, (opMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxjaeHuii, paboTbl ¢  CUMBOJBHbIMHU  (dopMamMu,  MpPEACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE DPABEHCTB M HEpaBEHCTB. AnreOpa
npennaraetr 3(QQGeKTUBHbIE HWHCTPYMEHTHI IS PEIICHHUsS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HANVISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

CopnepxxarenbHo-MeToanueckass JUHUS «DyHKIUM U rpaduKu» TECHO
NEePerieTaeTCcsl ¢ APYTMMU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJNBKY B KaKOM-TO
CMBICJIE 3aJa€T MOCJIEI0BATEIbHOCTh U3YUEHUs MaTepuana. 3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHM, UX CBOMCTB
U TpaduKoB, UCIOJIb30BaHUE (DYHKIIUN AJisI pelieHus 3a7ad U3 JIPYTrux ydeOHBIX
MPEAMETOB U PEAIbHON JKU3HU TECHO CBA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensiercs: (GOPMUPOBAHUIO YMEHUSI BhIpaKaTh (GOpMyJaMU 3aBUCUMOCTH MEXY
pa3IMYHBIMU BEJIMYMHAMH, MCCJIEIOBATh IOJyYeHHbIe (YHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cojepKareIbHOW JIMHUU HAIleJIeH Ha pa3BUTUE YMEHUUN
U HaBBIKOB, MO3BOJISIIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMU B
paznuyHOil (popme: aHATUTHUYECKOW, Tpaduueckod u cioBecHor. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHUIO  AJNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIlMH, UCTIOIh30BaHUIO aHAJIOTHH.

ConepxarenpHas nauHuA «Hauana mareMaTM4ecKOro aHalau3a» MO3BOJSET
CYILIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEeMaTUYECKUX, TaK U MPUKIATHBIX 3a]a4,
JOCTYIIHBIX OOYyYaromuMmcsi, Tak KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIUH, ONpeNeisTh WX HauOOJbIIME U HAUMEHBIIHNE
3HAQUEHMSI, BBIUUCIATH IUIOMAAN (PUryp u OOBEMBI Tel, HaXOAUTh CKOPOCTU U
yCKOpeHHsi mpolieccoB. JlaHHasi coaepxkaTenbHasi JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTU IIOCTPOEHUSI MATEMATHUYECKUX MOJIeNIed pPeaabHbIX CHUTYallHid,
MO3BOJISIET HAXOAUTh HAWIydlllee pPENIEHWE B NPUKIAJHBIX, B TOM YHUCJE
COLIMAIbHO-PKOHOMUYECKHX, 33J]a4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTU4YeCKOTO
aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POpMabHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHMIO YMEHHI pPACMO3HABaTh MPOSBICHUS
3aKOHOB MaTe€MaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O



BBIIAIOIINXCS Pe3yNIbTaTax, MOJyYeHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKU KaK HAyKH,
1 00 UX aBTOpax.

ConepxaTellbHO-MeToauYeCKast THHUS «MHOXECTBa M JIOTHUKA» BKJIIOYACT B
ceds  DNeMEeHThl  TEOPUU  MHOXKECTB M MAaTeMaTHYECKOW  JIOTHKH.
TeopeTrKo-MHOKECTBEHHBIC TPEICTABICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIBHOU
MaTeMaTUKU U MpeaararoT Haubosee yHUBEpCaIbHBIN S3bIK, OOBEIUHSIONINI BCe
pasaensl MaTeMaTUKK U €€ MPUIIOKCHUH, OHU CBS3BIBAIOT pa3HbIC MaTEMaTHIYCCKUC
JTUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe 1enoe. IloaTomy BakHO 1aTh
BO3MOJKHOCTH OOyYaromeMycsi TOHUMaTh TEOPETHKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHOM MaTEMaTHK{ M MCIIOIh30BaTh €T0 JUISI BHIPAXKCHHSI CBOUX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaT€MaTUKH KakK HayKd CIeAyeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHMM U CJE€JIOBaHUE OMNPeAeIEHHBIM
npaBWIaM  TIOCTPOSHHUS  JIOKA3aTelIhCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTeMaTHYECKON JIOTUKU CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYkKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B yueOnom kypce «Anrebpa W Hadajga MaTEeMaTUYECKOTO aHAJIHM3a
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEITHPOBAHUS, KOTOPHIC TPU3BAHBI
crocoOcTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUS MOJENeH peaTbHBIX
CUTyalluid, MCCIEAOBAHMS HTUX MOJEIe C TMOMOIIbIO ammapara aireOpbl H
MaTeMaTHYECKOTO aHaJlu3a, WHTEPIPETAIlUU IOJIYYEHHBIX pPe3yabTaroB. Takue
3aJIaHAsl BIUIETEHBI B KAXIABIA U3 pa3/eioB MPOTPaMMBbI, TTOCKOIBKY BECh MaTepHAaIT
y4e0HOTO Kypca IIUPOKO HUCIOJB3YETCS ISl PEIIeHUS MPUKIAAHBIX 3amad. [Ipu
pEIIeHNH  pealbHbIX  MPAKTHYECKUX  3ajad  oOydJaronuiuecs  pa3BUBAIOT
HAOMIOAATETbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCes,
UCIIOJIb30BaTh  aHAJOTHUIO, 0000IaTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTE TIO (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPHUKIATHBIX 33139
OpraHU3yeTCs B MPOIECCe N3YUCHHS BCEX TeM YUeOHOro Kypca « Anredpa u Hadaia
MaTeMaTUYeCKOTO aHAJIN3a.

Ha wusyuyenme yueOHOro kypca «Ainredpa W Hayaia MaTeMaTUYeCKOTO
aHanuzay otrBoguTcsa 272 yvaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 4yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie yncia. OOBIKHOBEHHBIE M JIECSATHYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHbIe Tepuoanueckue npodu. [lpumenenwe apoOeil W TPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3aa4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIIbHOM KU3HU.

JlelicTBuTenbHbIE 4HKcla. PaluoHanbHblE W HMpPpAlMOHAIBHBIE YHCIA.
ApudmMernueckue  omepalMd € JICWCTBUTENIbHBIMU  4YHMclIaMd.  Moayib
JNEHUCTBUTEIBHOIO YUCia U ero cBokcTBa. [IpnOnmxénHbple BbIUUCIEHUS, TpaBuia
OKpPYIVIEHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ uenbiM TnoKazareneMmM. buHom Herotona. Vcnonb3oBaHue
noaxonsuend GopMbl 3aMUCH JEHCTBUTEIbHBIX YUCEI IJIsl PEICHUs TPAKTUYECKUX
3a/1a4 ¥ IPEACTABIEHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HAaTypaJIbHOM CTENIEHH U €r0 CBOWCTBA.

CreneHp C paunuMoOHAJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTENBHBIM NTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudpma. JlecsTUuHbIE W HaTypajbHbIE
J0Tapu(pMBI.

CHHyC, KOCHMHYC, TAHI€HC, KOTAHIE€HC YHUCJIIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC M apKTaHI€HC YHCIIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIBHBIE ypaBHEHHs W ypaBHEHMA-CiencTBusa. HepaBeHCTBO,
pelLIeHre HEPaBEeHCTBA.

OcCHOBHBIE METOBI PEIICHUS ENbIX U IPOOHO-pAllMOHATBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHBl OT OJHOW MEpEeMEHHOM. JlelleHne MHOrowieHa Ha
MHOTO4JIeH ¢ ocTtaTkoM. Teopema besy. MHOrousieHsl ¢ neabiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUH, COEPIKALUX CTENEHN U KOPHHU.

UppanroHnanbHbie YpaBHEHHS. OcHOBHbIE METO/IbI peueHus
VPPALMOHATBHBIX YPABHECHUM.

[lokazarenpHble ypaBHeHUS. OCHOBHBIE METOABI PELICHUs MOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BhIpaKEHUI, COEPIKAIINX JIOTApU(PMBI.

Jlorapupmuueckue YpaBHEHUS. OcHoBHbIE METO/bI peleHus
Jorapu(MUYECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE (bopMyJIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellIeHne TPUrOHOMETPUUECKUX YPABHEHHM.



Pemienue cucrem JMHEHMHBIX ypaBHEHUMW. Marpuua CUCTEMbl JIMHEUHBIX
ypaBHeHHI. Omnpenenurens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAUYCHMS, IPUMEHEHHUE OINPEACIUTENS IS PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHHW. PemeHune npuKIagHbIX 3a4a4 C IOMOUIBIO
CHCTEMBl JIMHEWHBIX ypaBHEHUW. lccinenoBaHue TMOCTPOEHHOW MOIEIUA C
MOMOILIBIO MaTPUIl U ONIPEICIIUTEIICH.

[TocTpoeHne MareMaTH4yeCcKUX MOJENEH pealbHOM CHUTyallUH C MOMOLIBIO
ypaBHEHUN M HepaBeHCTB. lIpuMeHeHHe ypaBHEHMIl M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/lad W 3a/Ja4 M3 pa3IUYHbIX OO0NacTeil HAayKd M pPeasbHOU
KU3HH.

DyHKUMH U TPaPuKu

@OyHkius, cnocoObl 3agaHus (QyHkuuH. B3aumHO oOparHble (QYHKIHH.
Komno3umuss  ¢gyukuuit. I'papuk  QyHkumu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacTth ompeneneHrs U MHOXECTBO 3HaueHud (yHkumud. Hymm QyHkmmm.
[TpomexyTku 3HakonoctossHCcTBa. UETHbIe n Heu€THbIe PyHKIMU. [lepuonuueckue
¢yHkuuu. I[IpoMeXyTKn MOHOTOHHOCTH (QYHKUMU. MakCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbonbiee n HanMeHblee 3HaYeHHUs (PyHKIIMU Ha TIPOMEKYTKE.

Jluneitnasi, KBaJpaTH4HAass W JAPOOHO-THHEHHas (QyHKIUU. DIEMEHTapHOE
UCCIJIeIOBAaHUE U TTOCTPOCHUE UX TPA(UKOB.

CreneHHast pyHKIMSI ¢ HATypaJdbHBIM M LEJIbIM NOoKa3arenem. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (yHKIUU 0OpaTHOW CTENEHU
C HaTypaJIbHBIM IT0KA3aTEIEM.

[TokazarenvHas u norapupmMuueckas (QyHKIMH, UX CBOWCTBA W Tpadukwy.
Ucnonb3oBanue rpadukoB GyHKIUN TSl pEICHUS] ypaBHEHUIA.

Tpuronomerpuueckass OKpPYKHOCTb, ONPENEIICHHUE TPUTOHOMETPUYECKUX
(YHKIMH YHCIIOBOTO apryMeHTa.

@DyHKIMOHAIBHBIE 3aBHCHMOCTH B pEAIBHBIX MPOLECCaX M SBICHUSX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Hauyana maTreMaTu4yecKoro aHajm3a

ITocimenoBareIbHOCTH, CIIOCOOBI 3aJaHUsS MOCJIeAOBaTeIbHOCTEH. MeTtox
MaTeMaTH4eCcKOn UHIYKLUH. MOHOTOHHBIE U OrpaHUYCHHbIE
NIOCJIEIOBATEIbHOCTU. VICTOpUS BO3HMKHOBEHHMS MAaT€éMAaTHYECKOTO aHAJIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoneuHo yoObiBaromias
reoMerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKOM
nporpeccuu. JIMHEHHBIA U 3KCIOHEHIIUAIIBHBIA POCT. Yncio e. @opMyiia CII0KHBIX
OpoUEHTOB. Mcronbp3oBaHUE MPOrpeccuy Ui  PEIIEHUS pealbHbIX 3a/1ad
MPUKJIATHOTO XapaKTepa.



HemnpepoiBable (QyHKIMM W uUX cBoWcTBa. Touku pa3pbiBa. ACUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIIMM HENPEpPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [JIs PELICHUS] HEpPaBEHCTB. [IprMEHEHME CBOWCTB HENPEPBIBHBIX
(GyHKUUMH I pelieHus 3a1ay.

[TepBas u Bropas nmpousBoaHbie GyHKIMU. OnpenerneHne, TeOMETPUICCKUA 1
bu3HUecKuil CMBICI TPOU3BOIHON. YpaBHEHHE KacaTelIbHON K rpaguKy (yHKIUH.

[IpousBomubie  sneMeHTapHbIX  ¢GyHKumM.  [IpomsBojgHas  CyMMBlI,
MIPOU3BENICHM S, YACTHOTO W KOMITO3UIUU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHoxkecTBO, oOmnepanuyu HaJ MHOXKECTBAMUM M HUX CBOMCTBA. JluarpaMmmsl
Oiinepa—Benna. [IpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUA PEaJbHBIX MPOLECCOB W SBICHUN, NMPU PEHICHUM 3aJa4 HU3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYeCKOro OObEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucia 1 BIYMCICHUSA

Harypanbabie u niensie uncna. [IpumMeHeHre NMpu3HAKOB JEIUMOCTU IEIbIX
yycen, Haumbonpmmii oomui nenurens (manee — HOJ[) m HamMmensliee oOiee
kpatHoe (manee — HOK), ocrarkoB o moay:mto, aroputma EBKinaa s peleHus
3a/1a4 B LEJbIX YHCTIaX.

Kommiekcuble umcia. AnreOpandeckas M TPUTOHOMETpUYECKas (POpPMBI
3alMCU KOMIUIEKCHOTO 4HCiIa. ApUPMETUUECKHUE OINEpalri C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHue KOMILJIEKCHBIX YHCEJI Ha KOOPJIWHATHOM TJIOCKOCTH.
®opmyna Myaspa. KopHru n-oil cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN ISl PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTb YpaBHEHUW U HEpaBEeHCTB. PaBHOCHIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpruueCKX HEPaBEHCTB.

OCHOBHBIE METOJIBI  PEIICHHUS TOKA3aTeJbHBIX M  JIOrapu(pMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CUCTEM M COBOKYIHOCTEW pAlMOHAIBHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMHUUECKUX YPAaBHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCcKuX 3a7ad W 3a7ad M3 pa3IMyHbIX oOJlacTell HayKd M peadbHOU
KW3HU, UHTEPIPETALU ITOJTYyUYECHHBIX PE3YJIBTATOB.

DOYyHKIUU U TPaPUKH

I'papux wommosuruu Qyukuii. [eomerpuyeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu.

I'papuueckne meTonpl pelleHUs ypaBHEHH W HepaBeHCTB. |paduueckue
METOJBI PELIECHUS 3a4a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKIUN IS HCCIEAOBAaHUS IMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aJad U3 JIPYTUX YUYEOHBIX
IIPEAMETOB U PEATbHOM KU3HH.

Hayana mareMaTu4eckoro aHaju3a

[IpumeneHnre POU3BOTHON K MCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxoxnaeHue  HamOOnblIero W HAUMEHBLIETO  3HAUYEHUH
HENPepbIBHON (YHKIIUU Ha OTPE3KE.

[IpuMeHeHne MPOM3BOAHOM JUISI HAXOXKACHUS HAWIYYIIETO PELICHUsS B
NPUKIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYIION WIIH TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3Hbix. [lepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs TEPBOOOPa3HBIX.

Nuterpan. ' eoMeTpuuecknii CMbICI HHTETpaja. BelyuciaeHue onpene€HHOro
uHTerpana no gopmyne Horotona-Jleibuuma.

[Ipumenenne wuHTErpana JUlsi HAXOXKJAEHHUS IUIOL[aAed IIIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TETI.

[Tpumepsl pemenuit nuddepeHnranbHbIX  ypaBHEHUN. Maremarudyeckoe
MOJICJIMPOBAHUE pPEAJbHBIX MPOIECCOB C MOMOIIBID Au(depeHIraIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIUIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHUIAA

JIMUYHOCTHBIE PE3VYJIBTATbBI

1) rpa:xaaHCKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMU 00Yy4aIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHIICKOro  oOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUU,
OpoLenyp TIpaxJAaHCKOro oOmecTBa (BBIOOPBL, OMNPOCHl M JIPyroe), yMeHHe
B3aUMOJICIICTBOBATh C COIMAJIbHBIMA HMHCTUTYyTAMH B COOTBETCTBUM C HX
GYHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUIMCKON TPAXKTAHCKOW WIACHTHYHOCTH, YBOKEHUS K
MPOILJIOMY M HACTOAIIEMY POCCHICKON MaTreMaTHWKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUMUCKUX MAaTEMAaTUKOB U POCCUICKON MareMaru4ecKOU MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIDKCHHMM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEW POCCHUICKOro Hapoja, CPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUSA, TUYECKOTO IMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHMM HAyKM U JI€ATEeJbHOCTBIO YYEHOIO, OCO3HAHME
JMYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUMBOIO OyIyILETO;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIOYAs 3CTETHUKY MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEN, 00OBEKTOB, 3a/1a4, PEUICHHUM, pacCyKIeHUN, BOCIIPUUMUYNBOCTh
K MaTeMaTUYe€CKUM acleKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHSI TNPUMEHSTh MaTeMaTHYECKHE 3HAHUS B
MHTEpEcax 3I0pOBOT0 U Oe30macHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U
OTIbIXa, peryisipHas (pusnyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-0310POBUTEILHOMN JEATEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYAY, OCO3HAHHME LEHHOCTH TPYHAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepam  NpoeCCHOHAIBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHHUSIMH, YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oymyieir mpodeccud U peaau30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
CaMO0O0Opa30BaHUI0 Ha TPOTSHKEHUM BCEM IKWU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTu4eCKO HalpaBJI€HHOCTH;

7) IKOJIOrH4€eCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTh  DKOJIOTMYECKON  KYNBTYphbl, TOHHMMAaHHE BIMSHUS
COIMAIbHO-DKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLMATBHOM
cpenbl, 0CO3HaHUE MI00ATBLHOIO XapaKTepa IKOJIOTHYECKUX MPOOIeM, OpUCHTAIUS
HAa MPUMECHEHUE MaTEMaTUYECKUX 3HAHUW Ui pelieHus 3a7ad B 00JIacTH
OKpYKaroIIeH Cpelbl, IUIAHUPOBAHHUE IIOCTYNKOB M OLEHKUM KX BO3MOXKHBIX
MOCJIEACTBUN JIISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U OONIECTBEHHOM  NPAKTUKH, MOHUMAaHUE
MaTeMaTHYeCKON HayKh KakK CQepbl YeOBEUYECCKOW eATEeTbHOCTH, JTAloB €&
pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHUS LMBUJIU3ALMH, OBJAJICHUE S3BIKOM
MareMaTuKl M MaTeMaTU4eCKOW KYyJIbTypOl KakK CpEACTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYKD M HCCIEAOBATEIbCKYIO AEATEIBHOCTD
WHJVMBUAYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS

ba3oBble joruyeckue 1eicTBuA:

BBISIBJISITh U XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
O00OBEKTOB, TMOHATHI, OTHOLIEHUHA MEXIY MOHATUAMH, (QOPMYIUPOBATH
olpeseNieHUs] TIOHATUHM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Ki1accu(UKaIIUY,
OCHOBaHUs AJi1 0000IEHUS U CPaBHEHUS, KPUTEPUH NTPOBOAMMOIO aHAIN3A;

BOCIIpUHUMATh,  (POPMYIUpOBaTH U  MpeoOpa3oBbIBaTh  CYXKJCHUSA:
YTBEPJIUTEIbHBIE U OTPULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, NpeJiaraTb KPUTEPUH IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

JieNaTh BBIBOIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOANTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM
(mpsiMBIE M OT IPOTUBHOTI'0), BEICTPAUBAaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpATh crnoco0 penieHus: y4yeOHOW 3ajaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEILECHHUSI, BBIOMPATh HAanOO0JIee NOAXOIAUIUI C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3zoBbie uccienoBare/bCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEA0BATEIbCKUA WHCTPYMEHT IO3HAHMS,
dopMynupoBath  BONPOCH,,  (PUKCUpPYIOLIME  MPOTUBOpEUYUE,  MpoOIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (PopMUpOBaTh TUMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOANTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN KCIEPUMEHT, HUCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4YeCKoro oObeKTa, sSIBJIICHHUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMu, SIBIICHUSIMU, TTPOIIECCAMU;

CaMOCTOATENbHO (PopMyIMpOBaTh OOOOIIECHUS W BBIBOABI IO pe3yJbTaram
NPOBENEHHOTO  HAOMIOACHUS,  WCCIIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlECCa, a TaKXKe BbIJIBUIaTh
MPEANOIOKEHHS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBIIATh JNeUIMTH MHPOpPMAIIUHU, JAHHBIX, HEOOXOTUMBIX JJII OTBETa Ha
BONIPOC U JUIsl pEeLICHUS 3a/1auH;

BBIOMpaTh WH(POPMALIUIO W3 UCTOUYHUKOB PA3JTUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATh HMHGPOPMAIIUIO PA3JIMYHBIX BHJIOB M
dbopM mpeICTaBICHUS;

CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEJCTaBIATh €€ B pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATh TpapuUECKH;

OIICHUBATH HAJIEKHOCTD nH(popManuu 1o CaMOCTOSITETILHO
c(hOpMyYITMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTMBHBIE YHUBEPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H
HeassMu OOIIEeHMsI, SICHO, TOYHO, I'PAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAy PEILICHMs 3ajJayH,
KOMMEHTHUPOBATh MOJIYYEHHBIN PEe3yJbTaT;

B Xo7le OOCYXXIIEHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMHI,
npoOJIeMbl, peIIaeMo 3ajlayd, BBICKAa3bIBaTh HJEH, HAIICIICHHBIC Ha ITIOHUCK
pelieHusi, COMOCTAaBISATh CBOM CYXJICHHS C CYXICHUSIMH IPYTUX YYaCTHHUKOB
yanora, oOHapy>KUBaTh pPa3IU4YUe U CXOACTBO IMO3UIMNA, B KOPPEKTHON (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

NPEACTAaBIATh PE3yJabTaThl PEIICHUS 3a/Ja4u, SKCIEPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTa, CaMOCTOSATEIIBHO BBIOHMpaTh (opMar BBICTYIUICHUS ¢ YYETOM 3ajad
MPE3CHTAIUU U OCOOEHHOCTEH ayTUTOPUH.

PerynsiTuBHBIC YHHBepCcaJbHbIE yUeOHbIE JeiiCTBUSA



Camoopranuszanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUs 3aJa4u, BHIOMpaTh COCO0 peleHus C
y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIUOHAIbHbI MHTEJJIEKT:

BJIQJIETh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUSA
COBEPIIAEMbIX JEHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
cnoco0aMM CaMOMNPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3yibTara perieHus
MaTEeMaTHUUYECCKOM 3aJ1auM;

MPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MIPH PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaNJICHHBIX OIMNOOK, BHIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIN U YCIOBUSIM, OOBSICHITH PUIHHBI
JTOCTYDKCHHSI UM HEIOCTHIKEHUST PE3YyJIbTaTOB NIEATEILHOCTH, HAXOAUThH OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHa 1eSITEJILHOCTD:

MOHWMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUAYaIbHOM
paboOThl TpW pelmieHHH YYeOHBIX 3a7ad, NPUHUMATH I1eJb COBMECTHOMN
NESTENHHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacrpenesiTh
BUJIBI pa0OT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yabTar paboThl, 000011aTh
MHEHUS HeCKOJIBKUX JIFOICH;

y4acTBOBaTh B I'PyNHOBBIX (popmax paboThl (0OCykAeHUs, OOMEH MHEHHA,
«MO3TOBBIC MITYPMBD) U WHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAa
B O0mMIA MOpPOAYKT 1O KpUTepusiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOydenus B 10 kiiacce oOyyaromMIiCSd TMOJYYUT CIEAYIOLIUE
PEeIMETHBIE PE3yJAbTAaThl MO OTJAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa ¥ Hayaia MaTeMaTH4eCKOTO aHaUu3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMU: PANMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoAnNdecKas JIpoOb, TMPOIECHTH, HPPAIMOHAIBHOE YHCIO0, MHOXECTBA
PaLMOHAJIBHBIX U IEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

OPUMEHSATh APOOM W MPOLEHTHl Uil PEHIeHUs MNPUKIAAHBIX 33434 U3
pPAa3JIUYHBIX OTPACIICH 3HAHUMN U PEATTbHOU KU3HU;

MPUMEHSITh PUOIMKEHHBIC BHIYUCIICHUS, TPaBUJIa OKPYIIICHUS], IPUKUAKY U
OLICHKY pE€3yJIbTaTa BEIYMCIICHUM;



CBOOOJIHO ONEpUPOBaTh IMOHATHEM: CTENEHb C IIeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POpMY 3alIUCU JEHCTBUTENBHBIX YNCEN JJIs PELICHUS
NPAaKTHYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX;

CcBOOOTHO OTEPHPOBATh MOHATHEM: APUPMETHUECKHI KOPEHb HaTypajbHOU
CTETICHU;

cBOOOJTHO ONIEPUPOBATH TIOHATHUEM: CTENEHb C PALIMOHAIBHBIM I0Ka3aTeleM;

CBOOOTHO OMEPUPOBATh MOHATHAMH: JIOTapU(PM UWCIA, ACCATHYHBIC U
HaTypaJbHbI€ JOrapu(pMbI;

CcBOOOTHO ONEPUPOBATH TMOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHCJIOBOTO apTyMEHTa;

ONEpUPOBATh MOHATUSMU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJTHO OIEpPUPOBATh MOHSATUSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPAaBHEHUS-CIIEACTBUS, pABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHATh  pa3jiW4yHble  METOAbl  pELICHUS  pPAalUOHAIBHBIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUH, TPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: MHOTOWIEH OT OJHOM INepeMEHHOH,
MHOTOWIEH C LeIbIMU K03 (pULlMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATH JEJICHUE
MHOTO4WIEHAa Ha MHOTOWIEH C OCTarkoM, Teopemy be3y um Teopemy Buera mis
pelleHus 3a1ay;

cBOOOHO OMEepUpOBaTh MOHATHAMH: CHCTEMa JHUHEHHBIX ypaBHEHUH,
MaTpula, ONpENeNIUTeNb MaTpullbl 2 X 2 U €ero TeOMETPUYECKUN CMBICI,
UCIOJIb30BaTh CBOWCTBA OMNpEAENUTENst 2 X 2 jJid BBIYMUCIEHMSI €ro 3HAueHus,
OPUMEHATh OMPEACITUTENN Ui PEIICHUS CHUCTEMBbI JIMHEHHBIX YpaBHEHUH,
MOJICJIUPOBATh PEAbHbIE CUTYallud C TMTOMOIIBIO CHCTEMBI JTMHEHHBIX YpaBHEHUH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIM C TOMOIIBI0O MaTpull U OINpeAeTuTelNeH,
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI € KOpPHSAMM JUuld IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH IPE0OPa30BaHMUS YUCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIICHH C
paloHaIbHBIM MTOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBa aorapudpmon IS npeoOpazoBaHUs
Jorapu(MUYECKUX BBIPAKCHUN;

CcBOOOTHO OMEPHUPOBATh MOHATHIMH: WPPALMOHAIBHBIC, TOKa3aTelbHbIE U
aorapuMHUYECKUe YpaBHEHHS, HAXOJUTh UX PEIICHHUS C TIOMOIIBIO PAaBHOCHIIbHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbl 1711 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOTHO  OMEpPUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOmuMbIE  (QOPMYNBI AN PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUI;

MOJICJINPOBATh peajbHbIE CHUTYyallUW Ha $3bIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHS, YpPaBHEHHUS, HEPABCHCTBA IO YCIOBHIO 3a/a4d, HCCIEIO0BaThH
NOCTPOEHHBIE MOJIEH C UCIIOIB30BAHUEM anmapara aareOphl.

DyHKUMU ¥ rpapuKu:

CBOOOIHO OMEpUPOBATh MOHATUAMU: (YHKIUS, CIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOpaTHble (PyHKIMK, KoMmo3unus GyHKIMK, rpaduk (QyHKIUH,
BBITIOJIHATD AJIEMEHTAapHbIE peoOpa3oBaHus rpadukoB QyHKUINH;

cBOOOTHO OTEPUPOBATh MOHIATUAMH: OOJNACTH OMPEACICHUS W MHOXKECTBO
3HaYeHUN (QPYHKIUH, HYJIU PYHKINUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMepupOBaTh MOHATHAMHM: 4YETHbIE M HEUYETHbIE (PYyHKLUHU,
nepuoIndYecKue (PyHKINUU, TPOMEXYTKH MOHOTOHHOCTH (PYHKLIMH, MAaKCUMYMBI U
MUHUMYMBl (QYHKIMHM, HauOoOJIbllleE W HAWMEHbIIEe 3HauyeHue (QYHKIUM Ha
IPOMEXKYTKE;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: CTENEHHAs! (PYHKLHS C HATypaJbHbIM U
LEJIbIM [OKa3aTesieM, Ipauk CTENeHHOM (YHKUMU C HATypaldbHBIM U IIEJIBIM
nokaszareneMm, rpaduK KOpHs Nn-od CTENeHW Kak (PYHKIUU OOpaTHOW CTENEHH C
HaTypaJbHBIM MTOKa3aTelIeM;

ONEepUPOBATh MOHATHSIMH: JIMHEHHAs, KBaJpaTHuHas W APOOHO-TMHEHHas
(YHKLIMH, BBITOIHITH 3JIEMEHTAPHOE UCCIIEJOBAHNUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOJIHO OINEpUpPOBAaTh MOHATHSMM: IMOKa3aTreiabHas M Jorapupmuyeckas
(GyHKIMU, UX CBOWCTBA W rpadUKH, UCIOJb30BAaTh WX TpadUKU Al PEIIeHUS
YPaBHEHHI;

CBOOOJITHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
ofpesiesieHue TPUTOHOMETPUUYECKUX (QYHKIIMI YUCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpadpuku (QyHKOUH JUIsI  UCCIIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MpHU pENICHUH 3a7ad U3 JIPYTHX YYEOHBIX MPEIMETOB M peabHOU
KHU3HU, BBIpAXKaTh (GOPMYIIaMU 3aBUCUMOCTH MEX]Ty BETUUMHAMU;

Havana MaTeMaTu4ecKoro aHajiu3a:

CBOOOJTHO OINEpUPOBATh MOHATHAMH: apuPMeTHYecKas U TIeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPUIECKas MPOTPECCHSI, JIMHEHHBINA U
HKCIOHEHIMAIBHBINA POCT, (POpMysia CIIOKHBIX IPOIIEHTOB, UMETh MPEICTABICHHE O
KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU JUIsl pEUIeHMs] peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOIHO ONEPUPOBATH MOHITHAMU: TTOCIIEIOBATEILHOCTD, CITIOCOOBI 3aJaHus
MOCJIEAOBATEIbBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEI0BATEIBLHOCTH,
MOHUMATh OCHOBBI 3apOXKJACHUS MaTeMaTHYECKOr0 aHajiu3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO OMEPUPOBATH MOHSATUSIMHU: HETIPEPBIBHBIC (DYHKIIMH, TOUYKHA Pa3phIBa
rpadurka GyHKIIUH, aCUMIITOTHI I'padrka GyHKIIUH;

CBOOOJIHO OMEpUPOBaTh MOHATHEM: (YHKIMS, HENpephiBHAS Ha OTpPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIsI pEILICHHS 3a]1a4;

CBOOOJTHO OMNEPUPOBATH TOHSATUAMM: II€pBasi W BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacaTenbHas K Tpaduxy QyHKmmy;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKIWMN, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (DU3NUYECKUN CMBICT MPOU3BOIHON IS
pelieHus 3a1au.

MHoskecTBa U JIOTHKA:

CBOOOAHO  ONepUpoBaTh  MOHATUSMU: MHOXKECTBO, OMNEpaluu  Haj
MHO>XECTBaMH;

UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONMUCaHUs PeaIbHbIX
IIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: ONpeeICHUE, Teopema,
ypaBHEHHE-CIICJICTBUE, CBONCTBO MaTeMaTH4YeCKOTO OOBEKTa, JI0Ka3aTeIbCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiics MOJYYHUT CIEAYIOLINE
MpPEeIMETHBIE PE3yJAbTAaThl MO OTMAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOTO aHaTU3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: HATypaIbHOE U IEJIOE€ YHUCIO,
MHOXXECTBAa HATypaJIbHBIX M LEIbIX YKCEN, UCIOJb30BaTh MPHU3HAKU JIETUMOCTH
uensix yncen, HOJ u HOK HarypanbHbIX YMCEN ISl pELICHUS 3a7a4, IPUMEHATh
anroput™ EBknunaa;

CBOOOJTHO OMNEPUPOBATH TOHATHEM OCTaTKa MO MOIYJI0, 3alMKUChIBATh
HaTypaJibHbIC YUCJIA B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEpPUPOBATHh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEJ, TMPEICTaBISATh KOMIUIEKCHBIE YMCia B aiaredpanueckod u
TPUTOHOMETPUUYECKOU (DopMe, BBITIOJIHITh apru(METUUECKUE OIEpalluid ¢ HUMU U
n300paxarh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOZHO OMEPUPOBaTH MOHATUSMU: HUppallMOHATbHBIC, TOKAa3aTelbHbIE H
jJorapuMUYECKHEe HEpPABEHCTBA, HAXOAUTh HX pEUIEHUS C  MOMOIIbIO
PaBHOCHWJIbHBIX EPEXOIOB;

OCYIIECTBIIATh OTOOp KOpHEH TpU PEMICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZHO OMEpUpPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSITh  HeoOXonumbie  (OpMySbl  JIJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATUAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEM PallMOHAJBHBIX, UPPALIMOHAJIBHBIX, II0KA3aTEIbHbBIX U
Jorapu(pmMudecKkux ypaBHEHUN U HEPABEHCTB;

peuiarhb palroHaJbHbIE, VMppalrOHaIbHbIE, MOKa3aTeIIbHBIE,
jgorapuMUYECKe ¢ TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
cozeprKalme MOAYJIU U IapaMeTpsl;

NPUMEHSTH IpauuecKue METOJbI JIsl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TAKXKe 3a71a4 C IapaMeTpaMu;

MOJICTTUPOBATh pEAIbHBIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHCHUS, HEPABEHCTBA W KX CHCTEMBI [0 YCJIOBHUIO 3aa4H,
UCCJIeIOBaTh IOCTPOCHHBIE MOJEIM C UCIOJb30BAHHEM armapara aireopsl,
MHTEPIPETUPOBATH MMOJTYUEHHBIA pE3yIIbTaT.

DYyHKIUY U TPaPUKH:

CTPOUTH TpapuKh KOMMIO3UIMK (YHKIUNA C TIOMOIIBI0 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUU JABYX (PYHKITHI;

CTPOUTH TE€OMETpUUECKHE O00pa3bl ypaBHEHUH U  HEPABEHCTB HA
KOOPAMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEPUPOBATh TMOHATUSIMU: TpadUKA TPUTOHOMETPUUECKUX
ynKumit;

OpUMEHATh (YHKIMUA JUIsl MOJICIHUPOBAHUS M MCCIEIOBAHUS PeabHBIX
IIPOLIECCOB.

Hauvajia MmaTreMaTu4ecKoro aHajam3a:

WCIIOJTb30BaTh MPOW3BOMHYIO JIJISl HCCIICAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
Y SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee W HaUMEHbIlIee 3HaYeHUs (PyHKIIMM HEMPEPHIBHOM Ha
OTPE3KE;

WCIIOJb30BaTh MPOU3BOAHYIO [JII HAXOXKACHUA HAWJIY4YIIEro PEUICHHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLUUAIBHO-DKOHOMUYECKHX, 3aJadax, i
OTIPEJICICHHs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTrO (opmymnon win

rpauKoMm;



CBOOOZHO  OMEpPUpPOBaTH TMOHATUSMU: TEPBOOOpa3Hasi, OINpeAeIEHHbBIN
UHTErpaj, HaXOAUTh TNEPBOOOpPA3HbIE DJIEMEHTAPHBIX (GYHKIUNA M BBIYUCIATH
uHTterpan no popmyne Hetotona-JIeitbuua;

HAXOMIUTH TJIOMIATHU TUIOCKUX PUTYP B 0OBEMBI TN C TTOMOIIBIO HHTETPAA;

VMETh IMPEICTABICHUE O MareMaTUYeCKOM MOJACIMPOBAHUM Ha IPUMEPE
cocTaBieHus AuddepeHInaIbHbIX YPaBHEHHI;

peliarh NPUKIAJAHBIE 33/Ja4d, B TOM YHCIIE COLUUAIBHO-DKOHOMUYECKOTO U
(U3HUECKOTo XapakTepa, CpeCTBAMU MaTEMaTUYECKOTr0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHnoBaHme pa3aesioB U TeM
MPOrpamMmMbl

MHOXeCTBO JEHCTBUTEIBHBIX YHCEI.
MHorouieHsl. PainoHaibHble ypaBHEHMSI U
HepaBeHcTBa. CHucTeMBbl TMHEUHBIX
YpaBHEHUI

Oynkuun 1 rpapuku. CreneHHas QyHKLIUS C
LIEJIBIM TI0Ka3aTeIeM

ApudpmeTnueckuili KOpeHb N-0i CTENEHH.
HppanmoHanbHble ypaBHEHUS
[TokazarenbHas QyHkius. [Toka3arenbHble
YpaBHEHHUS

Jlorapudmuueckas GyHKITHUS.
Jlorapudmuyeckue ypaBHEHHUsI
TpuUroHoMeTpuueCKUe BHIPAKEHUS U
ypaBHEHHUS

ITocnenoBarenbHOCTH U IPOTPECCUU
HenpepeiBabie GpyHkun. [IponsBoanas
[ToBTrOpenue, 06001IeHE, CCTEMaTH3aUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJabHbI
e padoTbI

10

IpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl



11 KUIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NMPoOrpamMmbl

HccnenoBanre GyHKIUH C TTOMOIIBIO
MIPOU3BOIHOMU

[TepBooOpa3Has u UHTErpa

['paduxu TpuroHOMETpHUECKUX (DYHKITHIA.
TpuroHomeTpuuecKre HepaBeHCTBA

HppaunoHanbHble, IOKa3aTeIbHbIE U
JorapupmMuUecKrue HepaBeHCTBa

KommiekcHble ynciia

HarypanbsHble 1 1enbie yncia

CucreMbl paliioHaIbHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
YpaBHEHUI

3aja4ym c mapaMeTpaMu

[ToBTOpenue, 00001ICHNE, CUCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Koan4yecTBo 4yacoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTpoJbHBbI
e padoTbI

10

IMpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

10

Tema ypoka

MHoxecTBO, Onepaly Hajl MHOKECTBAaMU
U X CBOMCTBa

Juarpammel Diiniepa-Benna

[IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO
anmnapara Jyisl peleHus 3a1a4
Panmonansabie ynciaa. OOBLIKHOBEHHBIE U
NECATUYHBIE TPOOH, TPOIICHTHI,
OCCKOHEUYHBIC IIEPUOTUYECKUE TPOOH
Pammmonansasle ynciaa. OOBIKHOBEHHBIE U
NECATUYHBIE TPOOH, IPOIICHTHI,
OECKOHEUHBIC IEPUOTUUECKUE APOOH
[Tpumenenue apobdeli U MPOICHTOB s
pelieHust MPUKIAIHBIX 3a]1a4
[Ipumenenue apoOelt U IPOIEHTOB IS
peleHMs TPUKJIAIHBIX 3a]1a4
JeicTBuTenbpHbIE Yncia. PalimonanbHbIe U
HppaOHAJIbHBIE YHCIIa
ApudmeTrueckue onepaiuu ¢
JIEHCTBUTEIIbHBIMHU YHCIaMHU

Monynb I1eMCTBUTEIHHOTO YHCIIa U €T0
CBOICTBa

KoanuecTBo yacoB

Bcero

KoHTpoJbHBI
e padoTbI

IpakTnyecku
e padoThbI

Jara
H3yYeHU
s

DJIeKTPOHHBbIE
nuppoBbIE
o0pa3oBaTe/ibHBI
e pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuOnu>xEHHBIE BHIYMCICHUS, TPaBUIIA
OKpYIJICHUSI, IPUKU/IKA U OLICHKA
pe3ynbTara BEIYUCICHAN

OCHOBHEBIE MCTOABI PCIICHHUA LICIIbIX U
JIPOOHO-pallMOHAJIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/BI PEIICHUS LIENbIX U
IpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/BI PEIICHUS LIENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

MHOro4eHbI OT OHON NEPEMEHHOM.
JleneHne MHOTO4JIeHAa HA MHOTOUJIEH C
octarkoM. Teopema besy

MHOro4JIeHBI ¢ IEeIbIMU KO3 PHUIIHEHTAMU.
Teopema Buera

Pelienune cuctem JIMHEHHBIX YpaBHEHHUMN
Pemenue cucreM IMHENHBIX ypaBHEHUN
Marpuiia cuCTEMbI TUHEUHBIX YPABHECHUIA.
Onpenenurenb MaTpUILIbl 2%X2, €ro
reOMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €I0 3HAUYEHUs

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUIN CMBICIT U CBOWCTBA;
BBIYMCIICHHE €T0 3HAUYEHUS

[IpuMmeHeHue onpeaenuTens Ui pelieHus
CUCTEMBI JINHEWHBIX YPAaBHEHHUU



22

23

24

25

26

27

28

29

30

31

32

Pemienune npukiiaaHbIix 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI
Permenue nmpukiagHeIX 3a/1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KonTponsHas pabora: "PanmonanbHbie
YpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

OyHKIMA, CTIOCOOBI 3a/1aHusT (PYHKITHH.

B3aumno oOparsbie pynkunu. Komnosums

byHKIIUN
I'paduk pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpadukoB GyHKIMHA

Ob6nacTb onpeaeseHrs 1 MHOXECTBO
3HaueHu pyHkuu. Hymu yHkuuu.
[IpomexxyTKH 3HAK MMOCTOSTHCTBA
UéETHbie 1 HEUETHBIC DYHKITUH.
[Tepuonnueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PyHKLIUU

MakcuMyMbl i MUHUMYMBI ()YHKITHH.
Haunbonpiiee 1 HauMeHblIIee 3HaYCHUE
(YHKIIUM HA TIPOMEKYTKE

JInHeiHas, KBagpaTuyHas u
npoOHo-MMHEeHHast QyHKIMH
DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOCHHUE TPA(QUKOB ITUX (PYHKITHI
DneMeHTapHOE UCCIEeIOBaHUE U
MOCTPOEHUE IPaPUKOB ITHX PYHKITHI



33

34

35

36

37

38

39

40

41

42

43

44

CrereHs ¢ [EJIBIM ITOKa3areiieM. buaoMm
Hrrorona

CreneHsb ¢ 1IeabIM MOKa3areiaeM. bruaom
HrroTona

CrenenHas QyHKIMS ¢ HATypaJbHBIM U
HeJBIM HoKa3areneM. EE cBoiicTBa U
rpaduk

KontponpHas pabora: "Crenennas
¢byukuus. E€ coiictBa u rpagux”

ApudMeTnieckuii KOpeHb HaTypalIbHON
CTEIIEHU U €r0 CBOICTBA

ApudmeTnueckuii KOpeHb HaTypaTbHOM
CTETEeHU U €r0 CBOMCTBA

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUH,
COZIEpIKAILUX CTEIIEHU U KOPHU

[Ipeobpa3oBaHus YHCIOBBIX BHIPAXKEHUH,
COJIEpIKAILUX CTENIEHU U KOPHU

[IpeobpazoBanms YUCTOBBIX BHIPAKCHHIM,
COZIEpPIKALLUX CTEIIEHU U KOPHU

Wppauunonanbsble ypaBHeHUs. OCHOBHbBIE
MCTOAbI PCIICHUA UPPALIMOHAJIBHBIX
YpaBHEHUU

WppannonansHeie ypaBHeHHs. OCHOBHBIE
METO/IbI PELLIEHUs UPPALMOHAIIBHBIX
YpaBHEHUH

HppaumnonansHueie ypaBHeHUs. OCHOBHBIE
METOZbI PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUM



45

46

47

48

49

50

51

52

53

54

55

56

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUH
MPPALMOHAIBHBIX YPAaBHEHHUI

PaBHOCHIIBHBIE ITEPEXOBI B PELLICHUU
HUPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UppalMOHANILHBIX YpaBHEHUN

PaBHOCHIIBHBIE ITEPEXOBI B PEIICHUH
MPPALMOHAIBHBIX YPAaBHEHHUU

CaoiicTBa 1 rpauk KOpHs n-0il cTeneHu
Kak ()yHKIIMU OOpaTHOM CTENeHH C
HaTypaJbHBIM MTOKa3aTeseM

CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHU
KaK (QYHKIIUA 0OpaTHOM CTETICHH C
HaTypaJIbHBIM [10Ka3aTeJIeM

KonTponbhas pabora: "CBoiicTBa u rpaduk
KOpHsI n-oi crenenu. MppanuonaibHbie
ypaBHeHUs"

Crenens ¢ paliMOHaJIbHBIM [IOKa3aTeNIEM U
e€ CBOMICTBA

Crenens ¢ pallMOHaJIbHBIM IIOKA3aTeNIEM U
e€ CBOIICTBa

CreneHsb ¢ paliMOHaJIbHBIM [TOKa3aTeNeM U
€€ CBOICTBA

IToka3arenbHas GpyHKIMS, €€ CBOHCTBA U
rpaduk

Wcnonp3oBanue rpapuka GyHKIUH IS
pelIeHMs] ypaBHEHHI
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62
63
64
65
66

67

68

69

70

71

Hcnonp3oBanue rpapuka GyHKIUU IS
peuIeHusl ypaBHEHUI

[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE
MCTOAbI PCUICHU MMOKA3aTCIbHBIX
YpaBHEHUU

ITokazarenbHble ypaBHeHMsI. OCHOBHBIE
METO/IbI PEILLEHUs [T0Ka3aTeIbHbBIX
YpaBHEHUH

[TokazarenbHbie ypaBHeHUSI. OCHOBHBIC
METOIbl PEILIEHUS TTOKa3aTeIbHBIX
ypaBHEHUI

KonTponbhas pabora: "IlokazarenbHast
¢ynkuus. [TokazarenpHble ypaBHEHHS "

Jlorapudwm ymncna. CpoiicTBa norapudma
Jlorapudwm uncna. CoiicTBa orapugma
Jlorapudwm ymncna. CpoiicTBa norapudma
JlecATUYHBIE ¥ HATYpaJIbHBIC JIOTAPUPMBI
JlecsITUYHbBIE M HATYpaJIbHBIC JIOTapUPMbI

[IpeoOpa3oBaHue BbIpaKEHUN, COAEpKAILINUX
Jorapu@msl

[TpeoOpa3oBaHue BbIpaKEeHUH, COAepKALIIX
sorapupmbl

[TpeoOpa3oBanue BBIpaKEHUH, COIEPKAITIX
sorapudmpl

Jlorapudmuueckas QyHKIM, €€ CBOHCTBA U
rpauk

Jlorapudmuueckas QyHKIMs, €€ CBOHCTBA U
rpaduk
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76

77

78
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80

81

82

83

Hcnonp3oBanue rpapuka GyHKIUU IS
peuIeHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUH 15
peLIeHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC
METObI PEIIECHUS IOTapUPMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
METObI PELIEHUS JIOTapUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC
METOJIbI PEIICHHS JOTapUPMHUECKUX
YpaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B PEILIEHUH
norapu(pMUUECKUX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUN
JorapuMUUECKUX ypaBHEHUHN

KonTponbhas pabota: "Jlorapupmudeckas
¢bynkuus. Jlorapugmuyeckue ypaBHeHUs "
CuHyc, KOCHHYC, TAHT'€HC 1 KOTaHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

ApPKCHHYC, apKKOCHUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHyC, apKKOCHHYC W apKTaHTE€HC
YHCIIOBOTO apryMEHTa
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86
87
88
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91

92

93

94
95
96
97
98
99
100

Tpuronomerpuueckast OKpyKHOCTb,
orpesiesieHue TPUTOHOMETPHUECKUX
(YHKIIMI YUCIOBOTO apryMeHTa

TpuronomeTpudeckast OKpy>KHOCTb,
oTpe/ieNIeHIe TPUTOHOMETPUIECKHIX
(GYHKIMH 9UCIIOBOTO apTyMEHTa

OCHOBHbBIE TPUTOHOMETPHUECKHE (POPMYJIbI
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI
OCHOBHbBIE TPUTOHOMETPHUECKHE (POPMYJIbI
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUIECKUX
BBIPaYKEHUI

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX
BBIPaKCHUI

[Ipeobpa3oBanue TPUTOHOMETPUIECKUX
BBIPKEHUMN

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Penienne TpUroHOMETPUYECKUX YPaBHEHUI
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Penienne TpUroHOMETPUYECKUX YpaBHEHUI
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Penienne TpUroHOMETPUYECKUX YPaBHEHUI

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN

—_ =

—_— = e ek e e
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103

104
105

106

107

108

109

110

111

112

113

114

KonrtponpHhas pabora:
"TpUroHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
IIOCJIEN0BaTENbHOCTEN. MeTon
MaTeMaTH4€CKOM UHTyKIIUH
MOHOTOHHBIE U OTPAHUYEHHBIE
nocsenoBarenbHocTu. Mcropus ananusza
0ECKOHEYHO MaJbIX

Apudmernueckast mporpeccus
I'eomeTpuueckas mporpeccus
beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccus

Cymma OeckoHEeuHO yObIBaIOIIEH
reOMETPUYECKON IPOrpeCCUn

JIMHEWHBIN U SKCITOHEHITUAIBHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX ITPOLIEHTOB
JIMHENHBIN ¥ SKCIIOHEHIIMAIBHBIA POCT.
Yucno e. DopMyiia CI0KHBIX MPOLEHTOB
Hcnonp30BaHUE NPOTrPECCUU JUISl PELLIEHUS
peanbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa
KonTpomnsHas pabdora:
"IlocnenoBarenbHOCTH U TIporpeccun”
HenpepeiBHBIC QYHKIIUN U UX CBOWCTBA
Touka pa3pbiBa. ACUMOTOTHI TpaUKOB
byHKIHIA

CpoiicTBa pyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke
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119

120

121

122

123

124

125

126
127

128

129

CpoiicTBa pyHKINI HENPEPHIBHBIX HA
OTpe3Ke

MeTton MHTEpBAJIOB ISl PELLICHUS
HEPaBEHCTB

MeTo MHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB

Merton UHTEPBAIOB ISl PELIEHUS
HEpPABEHCTB

ITpumMeHeHHne CBOWCTB HETTPEPBIBHBIX
GbyHKUMH UTs peleHus 3a1a4

[IpuMeHeHne CBOWICTB HENPEPBIBHBIX
GyHKUUH JUTs peleHus 3a1a4

[lepBast 1 Bropasi npou3BOAHbIE QYHKIIUU
Onpenenenue, reOMETPUUYECKUNA CMBICIT
MPOU3BOIHOM

Onpenenenue, pusnyeckuii cCMbICT
MPOU3BOIHOU

VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIH

VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIIUN

[Tpou3BogHBIE 37IEMEHTAPHBIX (PYHKIHIA
[IpousBoaHbIe 3TIEeMEHTapHBIX (QYHKIIHMA
IIpou3BoaHast cymMMmBbl, IPOU3BEACHMS,
YaCTHOTO M KOMITO3UIINU (YHKIUH

[IpousBoaHast cyMMBbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIUU (YHKIIHIA



130

131

132

133

134
135

136

[IpousBonHas cymmbl, NPOU3BEICHHS,
YaCTHOTO W KOMTO3UITNN (DyHKITHA

KonTponbhas pabota: "IIpousBoanas”

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHUs"

[ToBTOpeHue, 0000IIeHIE, CHCTEMATU3AIIHS
3HaHuit: "Oyukun"

HrtoroBast KOHTpOJIBbHAs paboTa
HToroBast KOHTpOJIBbHAs paboTa

[ToBTOpEeHue, 06001ICHIE, CHCTEMATH3AIUS
3HAHUH

OBILEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136

10



11 KUIACC

KosnvecTBo yacoB DJIeKTPOHHbIE
Jara
Ne undpoBbie
Tema ypoka KoHTpo/1bHBI IpakTnyecku H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbI
e padoThI e padoThI A
e pecypchl

[IprumeHeHne nporu3BOAHOM K
UCClIeIoBaHUI0 (PyHKIUI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOAHON K
ucciaenoBannio GyHKIUN Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne Mpon3BOAHOM K
ucCIIeIoBaHnI0 PyHKITUH Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI

[Ipumenenne npou3BOAHOM K
UCClIeIoBaHNIO (DYHKIIMN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprumeHeHue nporu3BOAHON K
UCClIeIOBaHUI0 (PyHKIUI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMeHeHne npon3BOAHON K

Hcce0BaHui0 (QYHKITUN Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxxnenune HanbombIIero u

HaUMEHbILIETO 3HAUYEHUs1 HENPEPBIBHON 1
(YHKIIMM Ha OTpe3Ke
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11

12

13

14

15

16

Haxoxnenne HanbOoipIiero u
HaWMEHBIIIETO 3HAYCHHS HEITPEPHIBHOM
(byHKIIUM Ha OTpE3Ke

Haxoxnenne HanOopIero u
HAMMEHBIIIETO 3HAYEHUSI HETTPEPHIBHOM
(YHKIIMM Ha OTpe3Ke

Haxoxnenne HaubonpIIero u
HAMMEHBIIIETO 3HAYeHUs HePEPhIBHON
(yHKLIMHU Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HAMMCHBIIIETO 3HAUYCHHUS HEIPEPBIBHON
(YHKIINU Ha OTpE3Ke

Haxoxnenne HanOoIbIIero u
HAaUMCHBIIIETO 3HAYCHUS HETPEePBIBHOK
(hyHKIIUM Ha OTpe3Ke

[IpumeneHnre npou3BOAHOMN ISt
HaXO0XJCHUSI HAaWJTY4IlIEero PEIICHUS B
MPUKIAJIHBIX 3aJa4ax

[Ipumenenue mpou3BOAHOM 111
HAXOXKJICHUSI HAWJTYYILIErO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[IprMeHeHre mporu3BOAHON I
oTpesieNIeHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3aJaHHOro GopMYIOoN HIn
rpaduKom

[IpuMeHeHne pON3BOAHON IS
OTIpe/IeNIEHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3aJaHHOro GopMyIoi Hin
rpadukom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnosunus Gyskmmit

Kommnoszunus ¢hyHKImii

Komnosunusa gyskmmit

I'eomeTpuueckue o0pasbl ypaBHEHUH Ha
KOOPAMHATHOM MJI0CKOCTH
['eomeTpuueckue 006pasbl ypaBHEHHH Ha
KOOPJIMHATHOM IJIOCKOCTH

KonTponbhas pabota: "HccnenoBanue
(YHKINH C TOMOIIBIO IPOU3BOAHOM"
[TepBooOpazHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

[lepBooOpa3HbIe AeMEHTapHBIX (DYHKITHH.
[IpaBuna Hax0X/IEHUS TIEPBOOOPA3HBIX
IlepBooOpa3Hble 31eMeHTapHBIX (PYHKIUH.
[IpaBuita HaXOKICHHS TIEPBOOOPA3HBIX
Nurerpan. [‘eomeTpuyeckuii CMbICIT
UHTerpasa

Brruncnenue onpeaenéHHOro HHTErpaga
no popmyne Hrrotona-Jlelionumna
Brruncnenue onpenenéHHOro HHTErpana
no popmyne Hrrotona-JleliOHuma
[TpumeneHne uHTETpaIa Ui HAXOKICHHS
TJIOMIAEH TUIOCKUX QUTYP

[IpumeHeHne nHTErpana Uit HaXOXKICHUS
00bEMOB reOMETPUIECKHX TET

[Tpumeps! pemenuii nuddepeHInanbHbIX
ypaBHEHUH
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33

34

35

36

37

38

39

40

41

42

[Ipumeps! pemiennii AudpepeHnnaIbHbIX
ypaBHEHUH

MaremaTndeckoe MOACIUPOBaAHUE
pEeaNbHBIX NIPOLECCOB € TOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

KontponbHas padora: "Ileppoobpaznas u
uHTerpan”

Tpuronomerpuueckue QpyHKINU, UX
CBOICcTBa U rpaduKu

Tpuronomerpuyeckue QpyHKIMH, UX
CBOWCTBaA U TpapuKu

Tpuronomerpuueckue GpyHKIUHU, UX
CBOICcTBa U rpaduKu

Tpuronomerpudeckue GpyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GpyHKINU, UX
CBOICTBa U TpaduKu

OT60p KOpHEH TPUTOHOMETPUIECKUX
YpPaBHEHUH C MTOMOIIbIO
TPUTOHOMETPUYECKOH OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKUX
YPaBHEHUH C ITOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTHU
OT100p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKONU OKPYKHOCTHU
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44

45

46

47

48

49

50

51

52

53

54

55

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH C MTOMOIIBIO
TPUTOHOMETPUUYECKONU OKPYKHOCTHU
Perienue TpUroHOMeTpUYECKUX
HEpaBEHCTB

Pemennie TpuroHoMeTpUYECKUX
HEPaBEHCTB

Pemrenne TpUroHOMeTpHUYECKUX
HEPaBEHCTB

Perienue TpUroHOMeTpUYECKUX
HEpPaBEHCTB

KontponbHas padora: "I'paduxu
TPUTOHOMETPUUYECKUX (DYHKIIUA.
TpuronomeTrpuueckre HepaBeHCTBA"
OCHOBHBIEC METO/IBI PELICHHUS
NIOKa3aTeNIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS
MOKA3aTeNIbHBIX HEPABEHCTB

OCHOBHbBIE METO/IbI PELICHHUS
MOKa3aTeJbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHUS
JorapupMUUECKHX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
norapu(pMUIECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS
norapupMuIECKIX HEPABEHCTB
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60

61

62

63

64

65

66

67

68

OCHOBHBIE METO/IbI PELICHHUS
Jorapu(pMUIECKUX HEPABCHCTB
OCHOBHBIE METO/IBI PELICHMUS
UppalMOHAILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHUS
UpPpALMOHANIEHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS
UPpaLMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METOMIBI PEIICHHUS
UPpAIMOHANILHBIX HEPABEHCTB
I'paduueckue MeToapl pemieHus
UPpAlMOHATILHBIX YpaBHEHUI
I'padmueckure MeTOIbI pereHHs
UPPaMOHATBHBIX YPaBHEHHH
['paduueckue MeToabl pemeHus
MOKa3aTeNbHBIX YPaBHEHUN
I'padmueckre MeTObI pemeHHs
NOKa3aTeJIbHBIX HEPABEHCTB
I'pacduueckue MeTosbl pereHus
norapupMuUECKUX ypaBHEHUI
['paduueckue meToabl pereHUs
Jorapu(pMuUECcKHX HEPABEHCTB
I'paduueckue MeToabI perIeHuUs
norapu(pMUUECKUX HEPABEHCTB
['paduueckue MeToabl pemeHUs
MOKa3aTeNbHBIX U JTOTapUPMUUECKUX
ypaBHEHUU
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72

73

74

75

76

77

78

79

I'padmueckue MeToabl pelIeHUs
MOKa3aTeNIbHbIX U JIOTapUPMUUYECKUX
ypaBHEHUH

I'paduueckme MeToabI pemIeHus
MOKA3aTeNbHBIX U JIOTaPHUPMUICCKUX
HEPABCHCTB

I'padnueckue MeTosbl pereHus
MIOKA3aTeNIbHBIX U JIOTapu(PpMHUUECKUX
HEPABEHCTB

KontponsHas padora: "MppannoHaibHbie,
noKa3aTeNbHbIe U JJorapuMuyecKue
HepaBeHCTBA"

KommnnekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpUYECcKas (POPMBbI 3aKcH
KOMILIEKCHOT'O YHuciia

KommuiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYECcKast (OPMBI 3arTUCH
KOMILJIEKCHOTO YHcia

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHUCTIAMU
ApudpmeTnueckue onepamuu ¢
KOMILJIEKCHBIMU YHCTIAMU

N300paskeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOMU INTIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YMCEN Ha
KOOPAMHATHOM MJI0CKOCTH

®opmyna Myaspa. KopHu n-oii creneHnu u3
KOMILJIEKCHOTO YHcia
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86
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88

89
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91

92

®opmyna Myaspa. KopHu n-oii creneHnu u3

KOMIIJICKCHOI'O 4YHcCJjia

HpI/IMeHeHI/IG KOMIIJICKCHBIX YHUCCII AJIA

penieHus GU3NIEeCKUX U TEOMETPUICCKUX

3aaa4d

KontponbHas padora: "KoMmrekcHbie
yucna"

HarypanbHble u nenslie yncia
HarypanbHble u niesnsie uncna
[IpuMeHeHne MprU3HAKOB IETUMOCTH
LIEJIBIX YHCETT

[IpuMeHeHne npU3HAKOB IETUMOCTH
LIENIBIX YHCEI

[IpumeHeHre MPU3HAKOB JETMMOCTH
nensix yncen: HOJ n HOK

[IpuMeHeHne nprU3HAKOB IETUMOCTH
nenbix yncen: HOJl u HOK
[IpuMeHeHne MPU3HAKOB ISTUMOCTH
LEJbIX YHCEII: OCTATKH 10 MOAYJIIO
[IpuMeHeHne MpU3HAKOB IETUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne npU3HAKOB 1ETUMOCTH
LEeJbIX YKMCell: alropuT™ EBkinaa as
pelieHus 3a/1a4 B IEJIbIX Yucaax

KontponpHas padota: "Teopus menbix
yucen"
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99

100
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CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHITBHBIE CHCTEMBI U
CHCTEMBbI-CIIE/ICTBHS

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUS

OCHOBHBIE METOJIbI PEUIEHUSI CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX
ypaBHEHUU

OCHOBHBIE METOMIBI PEUICHHSI CUCTEM U
COBOKYITHOCTEH MPPALMOHAIIBHBIX
ypaBHEHUH

OcHOBHBIE MCTOAbI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE MCTOJbI PCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHbBIX
ypaBHEHUH

OcCHOBHBIE METO/IBI PELICHMSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIeCKIX
ypaBHEHUU

OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
COBOKYITHOCTEM JorapumMuyeckux
ypaBHEHUH

[IpuMeHeHne cucTeM K PELCHUIO
MaTeMaTHYECKUX 3a7a4d U 3a]1a4 13
pa3nuyYHbIX o0nacTel HAyKu U peajbHOM
JKU3HU, MTHTEPIIPETALNs TOJIy4YEHHBIX
pE3YNBTaTOB
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105

106

107

108

109

110

111

112

[IpuMeHeHne cuCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1ad U 3a7a4 13
pa3IUYHBIX 00JaCTEN HAYKH U PeaTbHOM
YKU3HU, UHTEPIIPETALUs [TOJTyYEeHHBIX
pE3YyNBTaTOB

[IpumeHeHne HepaBeHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a7a4 13
pa3IUYHBIX 00JaCTEN HAYKH U PeaTbHOM
YKU3HU, UHTEPIIPETALUs [TOJTyYEeHHBIX
pE3yJIBTaTOB

KonTponsnas padora: "Cucremsl
palroHATBHBIX, UPPALIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX
ypaBHEHUI"

PannonanbHble ypaBHEHMsI ¢ TapaMeTpaMu

PannonanbHble HEpAaBEHCTBA C
napaMeTpamu

PanyoHanbHbIE CUCTEMBI € ITApaMeTpaMu

WppanmonanbHble ypaBHEHHUS,
HEPaBEHCTBA C MapaMeTpaMu

HppanmoHaibHble CHCTEMBI C
napameTpamu

IToka3zarenbHbIE ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

[Toxa3zaTenbHbIe CUCTEMBI C TapaMeTpaMHu

Jlorapudmuyeckue ypaBHEHUs,
HEepaBEHCTBA C IMapaMeTpaMu



13 Jlorapupmuyeckne CUCTEMBI ¢
napameTpamMu

114 TpuronomeTpuueckre ypaBHEHHUs C
napaMeTpamu

TpuronomeTpuyeckre HepaBeHCTBa C
napaMeTpamMu

115

116 TpUrOHOMETPUYECKHE CUCTEMBI C
napameTpamu

HOCTpOGHI/IC H UCCIICAOBAHHEC

117 MaTeMaTUYECKUX MOJEIEN PEaIbHBIX
CUTyallid C IOMOLIBIO YPAaBHEHHUM C

napaMmeTpamu

HOCTpOGHI/IC H UCCIICAOBAHHC

118 MaTeMaTUYEeCKUX MOJeNIcH PCaliIbHbIX
CI/ITyaL[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapaMeTpamu

[TocTpoenue u uccienoBanue

119 MaTEMaTHU4YCCKUX MOI[GJ'IGfI PCalIbHbIX
CI/ITyaI_[I/Iﬁ C IOMOIIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapameTpamu

120 KonTpomnsnas pabora: "3amaun ¢
napamerpamu’

121 [ToBTOpenue, 0600IIEHNE,

cucTemaru3alus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06006IICHNHE,
cucTtemMaru3anus 3HaHu: "YpaBHeHuUs"



123

124

125

126

127

128

129

130

131

132

133

134

[ToBTOpenue, 06061ICHME,
CHUCTEeMaTu3alus 3HaHUM: "YpaBHEHUS.
Cucrembl ypaBHEeHH"

y
[ToBTOpenue, 06001IIEHNE,
cucreMartu3anus 3uanuii: "HepaBencraa"
[ToBTOpenue, 0600IICHNE,
cucreMaru3auus 3Hanui: "HepaBencraa"
[ToBTOpeHme, 0600mIeHNE,
cucreMartu3anus 3Hanuii: "HepaBencraa"
[ToBTOpenue, 0600IIEHNE,
cucreMaru3anus 3Hanui: "[IpousBonHas u
e€ npuMeHeHue"
[ToBTOpenue, 06006IICHNHE,
cucreMartu3anus 3Hanui: "IIpousBonHas u
e€ npuMeHeHue"
[ToBTOpenue, 060061ICHNHE,
cucremaruzanus 3Hanui: "[IponsBonHas u
€€ npuMeHeHue"
[ToBTOpenue, 0600IICHNE,
cuctemarusauus 3HaHui: "VHTerpan u ero
npuMeHeHue"
[ToBTOpenue, 0600IIEHNE,
cucreMaru3auus 3Hanui: "Oynkuun"
[ToBTOpenue, 06006IICHNE,
cucremaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 0600IIEHNE,
cucreMaTtu3anus 3Hanui: "OyHkuun"

HTorosas koHTpoJbHas paboTra



135 Hrorosas koHTpoOIbHAs paboTa
[ToBTOpenue, 0600IIEHNE,
CHUCTEMaTH3aIHs 3HAHUI

OBIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

136

10






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJILBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMOBI

10 KUIACC

Kon
IpoBePsIeMOro
pe3yJjabTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

HpOBepHeMble NPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’leOI7I NnmporpamMmsl CpeaHET0 06mer0 OﬁpaSOBaHI/IH

Ywucna v BRIYUCICHUS

OnepupoBaTh TMOHATUSAMHU: pPALMOHAIBHOE U JAEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U J€CATUYHAS JPOOb, MPOLIEHTHI

Brinonsate apI/I(bMCTI/ILICCKI/IC onepannuu C pallnOHaJIbHBIMHA n
,Z[GI\/'ICTBI/ITGJIBHLIMI/I qucjiaMu

BoinonHaTh npuOIMKEHHbBIE BHIYUCIECHUS, UCTIONB3YS MpaBUiia OKPYTIIEHUS,
JieNaTh MPUKUIKY U OLICHKY pe3ysibTaTa BRIYUCICHUN

OHCpHpOBaTB MNOHATUAMU: CTCICHL C LECJIBIM IMOKA3aTCJICM, CTAaHAAPTHAA
dopma 3ammcu ACWCTBUTENBHOTO YHCIA, KOPEHb HATYPaJbHOW CTENCHH;
UCIOJIB30BaTh MOAXOASAILYI0 (OpMY 3alUCH JIEHCTBUTENIBHBIX YHUCEN JUIS
pEILICHU IPAKTUYECKHUX 3aJa4 U IPEACTABICHUS JaHHBIX

OHGpHpOBaTB MNOHATUAMU: CUHYC, KOCMHYC U TAHI'CHC IIPOU3BOJILHOIO YTJIA,
UCIOJB30BaTh  3allUCh  IIPOU3BOJBHOIO  yIia  4epe3  OoOpaTHbIe
TPUTOHOMETpUYEeCKUe (PyHKIIMH

VYpaBHEHMSI U HEPABEHCTBA

OnepupoBarh MOHATUSMHU: TOXJAECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaIbHOE, MUPPaLMOHAIBHOE YPaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHNE

BrimonusaTe npeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUYECKUE YPABHECHUA

BeImonHATe npeoOpa3zoBaHus LENbIX, PALMOHANBHBIX M MPPALMOHAIBHBIX
BBIDOKCHUM W pEIIaTh OCHOBHBIE THUIBI ILEJBIX, PAalUOHAJIBHBIX U
UPPALMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB

[IpuMeHATh ypaBHEHMs M HEPaBEHCTBA JUIS DPEIICHHMS MaTeMaTHYECKUX
3aJ1a4 ¥ 3a7a4 U3 pa3IM4yHbIX 00JacTel HayKy U peaibHOM KU3HU
MopnenupoBaTh peajibHble CHUTyallud Ha s3bIKE alreOpbl, COCTaBIATh
BBIpa)KCHHUsI, YPaBHEHHS, HEPABCHCTBA II0 YCJIOBHMIO 3aJa4yd, MCCICA0BATh

MOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allriapara aJIFCGpBI

OyHKIMH U TpaduKu



3.1

3.2
33

3.4

3.5

4.1

4.2
43

4.4

5.1

5.2

53

11 KUIACC

Kox
NMPoBEPsIEMOT0
pe3yJbTara

1

1.1

1.2

1.3

OmnepupoBarh MOHATHAMU: (PYHKIHS, CTIOCOOBI 3aaHusl (QYHKIIMU, 00IaCTh
ompeneseHUs] M MHOXECTBO 3HaueHH ¢QyHKuuu, rpaduk QyHKUIUH,
B3aUMHO OOpaTHbIe (QYyHKIIUH

OnepupoBarh MOHATUAMHU: UYETHOCTh W HEYETHOCTh (YHKIMH, HYIH
(bYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonws3oBarh rpaduku GyHKIMIA IS pellieHns ypaBHEHUN

Ctpoutb 1 yuTaTh TpauKu TMHEHHON (PYHKIMH, KBAJIPATUIHOW (YHKIUH,
CTETIEHHON (PYHKITUH C TeJTBIM TIOKa3aTelIeM

Hcnonb3oBarh rpaduku (yHKUMH Ui UCCIENOBaHUSA IPOLIECCOB U
3aBUCUMOCTEH TNpH pelIeHUH 337a4 M3 JAPYIMX Y4eOHBIX MPEIMETOB U
peasibHOM )KU3HU, BBIpaXKaTh (JOpMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUYMHAMU

Hauama maremaTnueckoro aHaiansa

OHGpHpOBaTB IIOHATUAMU: TIOCICAOBATCIBHOCTS, apI/I(l)MCTI/I‘-IeCKaH u
reoMCTpHUYCCKas MporpeCccuun

OnepupoBarh MOHATUSMU: OECKOHEYHO YOBIBAIOIasi TeOMETpUYECcKas
nporpeccus, CyMMa 0eCKOHEUHO YOBIBAIOIIEH reOMeTPHUECKOM MPOrpeccuu

SaILaBaTI) MoCJaCA0BAaTCIbHOCTHU Pa3JIMYHbIMU crocodamMu

Hcnone3oBark CBOMCTBA MOCJIEOBaTeIbHOCTEN | nporpeccm"l JUI
peuicHud pCaJIbHbIX 3aJa4 MMPUKIIAAHOTO XapaKTepa

MHuoecTBa U JIOTUKA
OnepupoBatrh MOHATUAMH: MHOXECTBO, ONEpALIUU HAJl MHOKECTBAMHU

Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Jyuisl  ONKCAHHS
peanbHbIX MPOLECCOB U SBICHUM, MPU PELICHUH 3aJad U3 JPYTUX YUeOHbIX
MIPEeIMETOB

OnepupoBarh  MNOHATHSIMU:  OINpEACNIeHHe,  TEeopeMa,  CIIEJACTBUE,
JTI0OKa3aTeIbLCTBO

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrpaMMbI CpPeHEro 001ero 00pa3oBaHus

Yucina 1 BEIYMCIIEHUS

OHepI/IpOBaTB MNOHATUAMU: HATYPAJIbHOC, LCJI0C YHUCIO, HCIIOJIb30BATh
MNpU3HAKHU [OCIUMOCTH MLCJIBbIX YHUCCI, PA3JI0KCHHUC 4YHCJIa Ha MOPOCTHIC
MHOXUTCIIN OJId PCIICHUA 3a1a4

OHCpI/IpOBaTB MMOHATHUCM: CTCIICHDb C PAlMOHAJIbHBIM ITOKA3aTCJICM

OnepupoBarh MOHATHIMHU: JOTapuU(M UYUCIIA, AECATUYHbIE H HATypaJbHbIC
JorapupmMsbl

ypaBHeHI/IH U HCPABCHCTBA



2.1

2.2

23

2.4

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

[IpumensTb cBoOilcTBa CcTemeHM MJii NpeoOpa3oBaHUSl  BBIPAKECHUI,
ONEpUpOBaTh NOHATUSAMHU: IOKA3aTEIbHOE YPABHEHUE W HEPABEHCTBO;
pelaTs OCHOBHBIC THIIBI I0KA3aTENbHBIX YPABHEHUN U HEPABEHCTB

BrimonuaTe mpeoOpa3oBaHUs BBIPAKEHHUH, COAEpKAIIMX JIOrapupMbl;
OTIEpPUPOBATh MOHATHUSAMHU: JIOTApH(PMHUUYECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

Haxoauts pemenus NpoCcTeHINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CHCTEMA JIMHEHHBIX YpaBHEHHUI U €€ pelleHue;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUU Il pELICHUS IPAKTUYECKUX
3a1a4d

Haxoguts pemieHus npoCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX
YPaBHEHUI U HEPABEHCTB

MopnenupoBaTh peajibHble CHUTyallUd Ha s3bIKE alreOpbl, COCTaBIATh
BBIPAKCHMSI, YPaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBMIO 3a/lauH,
HCCIIEI0BaTh OCTPOEHHBIE MOJIENIH C MCIIOIb30BAHUEM alllapaTa ajareopsl
OyHKIMU U Tpaduku

OnepupoBarh HOHATHAMM: IepUonUYecKas (QyHKIMSA, MPOMEXKYTKH
MOHOTOHHOCTH (PyHKIIMM, TOYKHM SKCTpeMyMma (YHKIMH, HauOojbllee U
HaMMEHbIIee 3HAYCHHUA (YHKIUH Ha MPOMEKYTKE; UCIIOJIB30BaTh UX IS
uccienoBanus GYHKINH, 3aJaHHON rpadukoM

OnepupoBarh MOHATHAMHU: I'padUKU MMOKA3aTeIbHOM, JIorapuMuiyeckoi u
TPUTOHOMETpUYEeCKUX (YHKUMH; uU300pakaTb UX Ha KOOPJIMHATHOU
IJIOCKOCTH M MCIIOJIb30BaTh JJIs PELICHUS YPAaBHEHUM U HEPABEHCTB
N300paxarh Ha KOOPIUHATHOM MJIOCKOCTH IpaUKU JTUHEHHBIX ypaBHEHUN
Y UCTIONB30BATh UX Ul PEIICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUN
Hcnonb3oBarh rpaduku (GyHKUMH Ui UCCIENOBaHUS TIPOLIECCOB U
3aBUCUMOCTEHN U3 APYTrUX Y4eOHBIX AUCLUIIINH

Hauana maremarnyeckoro aHainsa

OmnepupoBarh MOHATUSMU: HETIPEPBIBHAS (PYHKIIUS, TPOU3BOIHAS (DYyHKIIHH;
WCIIONB30BaTh T€OMETPUUYCCKUNA M (DU3UYECKUN CMBICIT TTPOU3BOAHON ISt
penieHus 3aaa4d

Haxogute  mpou3BoAHbIE  JNEMEHTAPHBIX  (DYHKUMH,  BBIYUCIATH
MIPOU3BOJHBIE CYyMMBI, TPOU3BEICHUS, YACTHOTO (DYHKLUH

Hcnonb3oBaTh  NPOM3BOAHYIO AN MCCIENOBaHUS  (DyHKIOMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTaTbl UCCICIOBAHMS K
MOCTPOEHUIO TpapUKOB

Hcnonb3oBaTh NMPOU3BOAHYIO JUIsI HAaXOKJICHHsS HAWIydlIero pelIeHUs B
MIPUKJIAJHBIX, B TOM YUCJIE COLUUAIBHO-DKOHOMUYECKHX, 3a1a4ax
OnepupoBarh MOHATUAMHU: IepBoOOpasHass W MHTErpajl; IOHUMAaTh
reOMeTPHUYECKUI U (PU3UYECKUI CMBICT MHTETpasia



4.6

4.7

Haxonute nepBooOpa3Hble 3JeMEHTapHbIX (YHKUUH, BBIYUCISATH UHTErPaj
o gopmyne Hetorona — Jleitbuuia

Pematy mpukiiagHble 3a/lauyd, B TOM YHUCIE COLUAIBbHO-KOHOMUYECKOTO U
(bu3HUECKOro XapakTepa, CpeICTBaMU MaTeMaTHUECKOTO aHaIu3a



HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

10 KJTACC

Kon
1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

Yucna 1 BEIYMCIIEHUSI

Pammonanbupie  yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JIpOOM, TPOLEHTHI,
OeCKOHEUHbIE TIepHoANYecKue Apodu. Apudmernuecknue onepauy ¢ pauoHaIbHBIMU
YHCIaMHM, TPeoOpa30BaHUs YUCIIOBBIX BhIpaskeHHH. [IpuMeHenne npodeii 1 mpoLeHToB
JUTSL peIIEHUs TPUKIIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAaHUHI U pEAIbHON KU3HU

JlefiCTBUTENbHBIE yycina.  PanuoHanbHBIE M HMppalMOHANbHBIE  YHUCIA.
Apudmernueckue omnepanuun ¢ JAEHCTBUTENbHbBIMM uucinamu. [IpubnmxénHble
BBIYHCIICHUS, IPaBUIIa OKPYIVIEHMS, IPUKUIKA U OLICHKA pe3yJbTaTa BbIUUCICHUM

Cremnienp ¢ 1iebiM nokaszareneM. CtanmapTHas (opma 3anucu AeHCTBUTEIHLHOTO YUCTIa.
Hcnonp3oBanue moaxoasiie (opMbl 3alicH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUS
MPaKTUYECKUX 3a7a4 U MPECTABICHUS JaHHBIX

Apudmernuecknii KOpeHb HaTypanbHOW creneHd. [leiicTBus ¢ apudmerndeckuMu
KOPHSIMH HaTypaJIbHOW CTEIEHU

CuHyCc, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa

YpaBHEHUs 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHUS

[IpeobpazoBanre TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUIECCKHE
hopmyIbl

VYpaBHeHue, kopeHb YypaBHeHus. HepaBeHCTBO, perieHue HepaBeHCTBA. Mertoa
WHTEPBAJIOB

Peenue nenbix U IpoOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPAaBEHCTB
Pemenne nppanvioOHaNbHBIX YPaBHEHUN U HEPABEHCTB
Penienne TpUroHOMETPUYECKUX YpaBHEHUN

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a4a4 U 3a7a4 U3
pa3IMyYHbIX o0nacTell HayKu U peaabHOU KU3HU

OyHKIUH U TpapuKH

OyHKUMs, crnocoObl 3anaHus QyHkuud. ['papuk QyHkuuu. BzanmHO 00paTHBIE
byHKIAN

OOGnacte ompeneneHuss M MHOXeCTBO 3HaueHMHd ¢yHkuumu. Hymn ¢dynkuun.
[TpomexyTKH 3HAKOIIOCTOSIHCTBA. UETHBIC M HEUETHBIC (PYHKIHH



Crenennasi (yHKIMS C HATypaJbHBIM M 1I€JIbIM MOKa3aTesneM. E€ cBolicTBa U rpaduk.

3.3 . .
CoiicTBa 1 rpaduk KOpHs 7-0i CTENeHU
34 TpuronomeTrpudeckas OKpPYXKHOCTb, OIpEIeNCHHE TPUTOHOMETPUUECKUX (DyHKIMH
' YHCIIOBOTO apryMeHTa
4 Hauana maremarnyeckoro aHainsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  33JaHUsl  MOCIENOBaTeIbHOCTEH. MOHOTOHHBIE
' HOCIIEZI0BATEIHOCTH
Apudmernueckas U reomeTrpuueckas mporpeccud. beckoHeuHo yObIBaromias
4,  TEOMETpHMHECKas MpOTPEcCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TeOMETpHUUeCKOn
) nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lcnonap30BaHME NPOTPECCUU IS
pELIeHNs peasIbHBIX 3a/1a4 IPUKIJIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHUKA
MHoxecTBO, omnepauuMud Haj MHoXecTBamH. Jluarpammel Oinepa — Benna.
5.1 [IpumeHeHHEe TEOPETUKO-MHOKECTBEHHOIO —ammapara Jjs ONHUCAHUs peasbHbIX
MIPOIIECCOB U SBJICHHIA, TIPU PEIICHUH 3a]1ad U3 IPYTUX YIeOHBIX PEAMETOB
52 Omnpenenenue, Teopema, CleACTBUE, JOKA3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT colep:KaHus
1 Yucna u BIYUCICHUSA
1.1 Harypasbuble u nensle uncna. [Ipu3Haku Je1MMOCTH LEbIX YUCET
1.2 Crenesb ¢ pallMOHaIbHBIM NOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapugm uncna. JlecsiTuuHble U HaTypajabHbIE JOraprudMbl
2 VYpaBHEHMsI 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BEIpAKECHUH, COASPKAIIUX JTOTAPHPMBI
2.2 [TpeoOpa3oBanue BbIpaXKEeHUH, COAEPKAIIUX CTETIEHHU C PALIMOHATIBHBIM IT0Ka3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl TMHENHHBIX ypaBHEHUH. Pemienne mpukiaaHbIX 3a7a4 ¢ TOMOLIbIO CUCTEMbI
' JIMHEWHBIX YPaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pal[MOHAJIbHBIX YPaBHEHUH U HEPABEHCTB
)38 [TpuMeHeHHEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMaTH4eCKHX 3a/1a4
' ¥ 3a/1a4 U3 Pa3IMYHBIX 00JacTell HayKH U peanbHOM KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. Ilepuonnueckue ¢ynkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIHU.
3.1 Maxkcumymbl W MUHHUMYMBbl (yHkunud. Hawmbosnblliee ¥ HauMEHblIee 3HAYCHHE

(GYHKIMY HAa IPOMEKYTKE



3.2
33
34

3.5

4.1
4.2

4.3

44

4.5

4.6

4.7

Tpuronomerpuueckue QpyHKIMU, UX CBOWCTBA U rpaduKu
[Toka3arenbHas u Jorapupmuueckas GyHKIUH, UX CBOWCTBA U rpaduKu
Ucnonb3oBanue rpadukoB QyHKIMI 17151 peIIeHNs] YPAaBHCHUM U TUHEHHBIX CUCTEM

Hcnonp3zoBanue rpadukoB QyHKUIUN A UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEHH,
KOTOphIE€ BO3HUKAIOT TpPHU PEIIEHUU 3aJa4 U3 JPYTUX Y4YeOHBIX TPEIMETOB U
peaJIbHOM JKU3HU

Hauana maTtemarnyeckoro aHajimsa
HemnpepoiBabie hyHKIIMN. MeTOA HHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB
[TpousBomnast pyHKIMU. ['eomeTprdeckuii U GU3NISCKUI CMBICT TIPOU3BOTHOM

[Tpou3BoaHbIE 31€MEHTapHBIX (QYHKIUH. DOpMyNbl HAXOXKICHUS IPOU3BOIHON
CYMMBI, IPOU3BECHHUS U YACTHOTO (DyHKIIMI

[IpumeHeHne NPOM3BOAHOM K MCCIEIOBaHUIO (YHKUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHue HaumOONbIIEro W HAaWMEHbBILEro 3HAYeHUs (yHKIUH Ha
OTpe3Ke

[TpumeHeHHe TTPOU3BOTHON IS HAXOXKICHUS HAMIIYUIIErO PEUICHHUS B MPHUKIIATHBIX
3ajja4ax, Uil OIpEIeNeHUs CKOPOCTH Ipolecca, 3aJaHHOro (GopMyinod uiu
rpagpukoM

[TepBooOpaznas. Tabnuia mepBooOpa3zHbIX

Wuterpan, ero reomerpuueckuil U puznyeckuil cMpici. Beluncienue uHrerpaia mno
dopmyne Herotona — JleliGuua



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NMPoBepPsEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbI CpeHero 001uero
o0pa3zoBaHus

Branenne ™eTtomamm 0Ka3aTeNbCTB, AJTOPUTMAMM DEIICHHS 3ajad;
yMeHue (GopMylIMpoBaTh W OINEPUPOBATH MOHATHUSMHU: OIpeIesIeHHE,
aKkcuoma, TeopeMa, CIEJICTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTeIbCTBO,
pPaBHOCWIIbHBIE (HDOPMYIHMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHNpOBaAThH
0o0paTHOE W TPOTHBOIOJIOXHOE YTBEPXKICHHE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIIPUMEPHI, HUCIONb30BaTh METOJ MAaTeMaTHYeCKOW HHIYKIIHH;
IPOBOIUTH JI0KA3aTeIbHbBIE PACCyKICHHS TPH PEIICHUH 3a]1a4, OI[CHNBAaTh
JOTHYECKYI0  NPaBUIBHOCTh  PAacCyKICHHUH; YMEHHE OIEepHUpPOBaAThH
HOHATHAMHU: MHOXKECTBO, ITOIMHOXKECTBO, ONEpalry HaJl MHOXXECTBAMH;
YMEHHUE UCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN anmapar st OIMCaHUS
pEabHBIX MPOLIECCOB U SIBICHUN M MPH PEIICHWH 33a/1ad, B TOM YUCIIC U3
JIpyruxX y4eOHBIX INPEeIMETOB; YMEHHUE OIEpPUpOBaTh MOHATHAMU: Tpad,
CBsI3HBIN Tpad, nepeBo, IUKI, rpad Ha IUIOCKOCTH; YMCHHE 3a/aBaTh U
ONHUCHIBaTh Tpadbl pa3IUYHBIMU CHOCOOAMH; HCIOJIB30BaTh Ipadbl MpU

peIIeHnH 3a1a4

YMeHue onepupoBaTh MOHATHUSAMHU: HATypPAIbHOE YHCIIO, LIEJIOE YHCIIO,
CTEIEHb C LEIBbIM [10Ka3aTejleM, KOPEHb HaTyPaJIbHOU CTEIIEHU, CTEIECHD C
palMOHAIBHBIM MOKA3aTEJIEM, CTEIEHb C JEHCTBUTENIBHBIM IOKAa3aTeleM,
jJorapupM 4Hciaa, CUHYC, KOCMHYC M TaHTEHC IPOU3BOJILHOTO YHCIA,
OCTarOK IO MOIYNIO, PAalMOHAIbHOE 4YHUCIIO, MPPALMOHAIBHOE YHCIIO,
MHOJKECTBA HATYypPaJIbHBIX, LEIbIX, PALMOHAIBHBIX, IEHCTBUTEIBHBIX
YlCell; YMEHUE HUCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINH 001munit
JenuTeNs W HauMeHbllee ofliee KparHoe, aiaroputM EBkimupa mpu
pelIeHUN 3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMU IMO3UIMOHHBIMH CUCTEMaMH
CUHUCIIEHUS; YMEHUE BBIMOJIHATH BIYMCICHUE 3HAUCHUN U TPeoOpa3oBaHus
BBIPOXEHUM CO CTeMEeHsMM W  Jiorapupmamu, MpeodOpa3oBaHuUs
JIpOOHO-pAllMOHATIBHBIX BBIPAKEHUN; YMEHHE OINEPUPOBATh MOHATHIAMM:

nocCJI€a0BAaTCIbHOCTD, apI/I(bMeTI/I‘ICCKaﬂ nporpeccusi, rcoMCTpUICCKasd



nporpeccus, OECKOHEYHO YOBIBarOIasi TE€OMETPUYECKas MPOTPECCHs;
yMEHUE 3aJaBaTb IOCJIEIOBAaTEIbHOCTH, B TOM YHCIE€ C MOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHITHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4YHCIIa, dopmMa  3amMcH  KOMIUIEKCHBIX  YHCEN
(reoMeTpuueckasi, TpPUTOHOMETpHYEcKass U anrebpaumdeckas); yMeTh
MPOU3BOANTE apH(PMETHUECKHE ICHCTBHUS C KOMIUICKCHBIMHA YHCIIAMU;
MPUBOAUTH MPUMEPHI HCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEI; ONEPHpPOBATh
MOHATUSAMM:  MaTpuia 2xX2 u  3X3, omnpeneiauTeNb  MaTPUIBI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

VYMeHue onepupoBaTh MNOHATHAMM: PALMOHAIBHBIC, HPpPAlUOHAJIBHBIC,
MIOKa3aTelIbHbIe, CTETEHHBIC, JIOTapu(PMHUUYECKUE, TPUTOHOMETPHUYECKUE
YPaBHEHHS W HEPABEHCTBA, HUX CHCTEMBl, YMEHHE OIEPHPOBATH
MOHATUAMH: TOXJECTBO, TOXKICCTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH U HEPABEHCTB, PAaBHOCWJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEPABEHCTBA U CHCTEMBbI C IIOMOIUBIO pPa3JIM4YHBIX NPUEMOB; pelIaTh
YpaBHEHHs, HEpPaBEHCTBA M CHCTEMbl C IapaMeTpOM; IPUMEHSTH
YPaBHEHHs, HEPAaBEHCTBA, MX CHCTEMBI JJI PELICHHs MaTeMaTHYeCKHX

3aj71a4 ¥ 3a7a4 U3 Pa3IMUHbIX 00JacTel HAyKH U peabHOM KU3HU

YMeHue omnepupoBaTbh MOHATUAMHU: (GYHKUUS, UYETHOCTh (YHKIUH,
NEPUOANYHOCTh (QYHKIHMHM, OrPAaHUYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTH
byHKIMY, 3KCTpeMyM (yHKIMH, HauOoJblllee M HaMMEHbIIee 3HAaYCHUs
GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHAs (DYyHKIUS, aCUMITOTHI rpaduxa
GbyHKIMY, TiepBas U BTOpas MPOM3BOAHAS (YHKLUHU, FEOMETPHUECKUNA U
¢buznyeckuif CMBICI TPOU3BOJHOW, MEpPBOOOpa3Has, OMPEesIEHHBIH
MHTErpaj; yMEHUE HAXOJUTh AaCUMITOTHl rpaduka (YHKIHUU; yMEHHE
BBIUUCIISTH MPOU3BOJIHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
GbyHKUIMI, HAaXOQUTh ypaBHEHHE KacaTeldbHOH K rpaduky (QyHKUIUY;
YMEHHE HaXOAUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (QYHKLUUN; yMEHHE
UCTOJIb30BaTh TPOU3BOIHYIO JJIsl HUCCleNoBaHUs (DYyHKIMHA, HAXOAUTh
HauOONbIINE M HAUMEHbIIUE 3HAYEHUS (QYHKIMHA; CTPOUTH Tpapuku
MHOTOWIEHOB C HCIIOJB30BAaHUEM ammapara MaTeMaTU4YEeCKOro aHaJu3a;
IPUMEHSATh MPOU3BOAHYIO JJI HAXOXACHHUS HAWIYYIEro perieHus B
IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKUX M (PU3MUECKUX

3a/1a4ax; HAXOAWTh TUIOMIAJAN W O0BbEMBI (PUTYp C MOMOIIBIO HWHTErpalia;



MNPUBOAWUTL MPHUMEPEI MATEMATHYCCKOIO MOACIHMPOBAHUA C IMOMOMIBIO

TuddepeHIMaIbHbIX ypaBHEHUN

YMeHue ornepupoBarh MOHIATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KoMno3unusi (yHKIMH, JUHEHHas (QYHKUOWS, KBaapaTHuHas (QyHKIHA,
panuoHanbHas (QYHKIHS, CTeTNeHHas (QYHKIHS, TPUTOHOMETPHUYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKLUH, TOKa3aTeabHas U
aorapupmuueckast (QYHKIUH; yMEHHE CTPOUTHh TpaduKd H3y4EeHHBIX
(byHKIM, BBITOTHATH TpeoOpa3zoBanHus rpadukoB (GpyHKIHA, HCIIONB30BATh
rpaduKy I U3Y4EHUs IPOLIECCOB U 3aBUCUMOCTEH, MIPU PEIICHNH 33134
U3 JAPYrHX y4eOHBIX MPEIMETOB M 33734 U3 PeajbHOM JKU3HU; BBIPAXKATh
(dopMynamMu 3aBUCHMOCTH MEXKIY BEIWYMHAMM; MCIOIb30BaTh CBOWCTBA U
rpaduKu (QYHKIUH IS pelieHus ypaBHEHHI, HEpaBEHCTB W 33434 C
napaMeTpamMy; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBa

pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBH)KEHHUE, padOoTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33aJaud U3 OOJACTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
¢buHaHCaAMM); COCTaBJIATh BBIPAXKEHHUS, ypaBHEHHUs, HEPAaBEHCTBA U UX
CHUCTEMbl IO YCJOBHUIO 3aJayd, HUCCJEIO0BaTh IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3yIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHbIE CHUTyallUd Ha SI3bIKE MAaTEMAaTHUKH;, COCTaBISTh BBIPAXKCHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a49H, HCCIICIOBATh
MOCTPOEHHBIE  MOJAETH C  UCIOJB30BAHMEM  amnmapara  anreOpsl,

MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yIbTaT

YMeHHe omnepupoBaTh MOHSATHIMH: CpelHee apu]mMeTrhdeckoe, MenuaHa,
HauOoJbIlIee U HaUMEHBIIIee 3HAUEHUS, pa3Max, AUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE HU3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpPMAIUIO, MIPECTABICHHYIO B TaONHIaX, HA AUarpamMmax, rpadukax,
OTpakarolllyl0 CBOMCTBA PEaJIbHbIX MPOLIECCOB U SIBICHUMN; MPEICTABIATh
uHGOpMAIIMIO C TOMOIIBI0 Ta0mWIl M JAWarpaMM; HCCIeI0BaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCIE C TMPUMEHEHHUEM TrpaduyecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; rpadUyecKu UCCIEA0BaTh COBMECTHBIC

HAOJIIOIEHNUS C TIOMOILBIO JUarpaMM pacCeMBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBarb IOHATHUAMM: CIYy4YaWHBIA ONBIT W CIIy4yalHOE

CO6BITI/IC, BEPOATHOCTH CJ'Iy‘IﬂfIHOFO CO6BITI/I$I; YMCHHUE BBIYHCIIATH
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BEPOSATHOCTh C MCIIOJIB30BAHUEM TIpapUUeCKUX METO/0B; MPUMEHSITh
(bopMynBl CIIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, (opMylly MOIHOMN
BEpOsATHOCTH, (hopmyny bepHymin, koMOMHaTOpHBIE (PAKTHI U (POPMYIIBI;
OLICHUBAaTh BEPOATHOCTU peANbHbIX COOBITHI; yMEHHE ONepupoBaTh
NOHATUSMM:  CiIy4ailHass BeJIMYMHA, pacHpelesieHue BEpOSTHOCTEH,
MaTeMaTU4eCKOe OXUAAHME, IUCIEPCUS U CTaHJApTHOE OTKJIOHEHHE
Clly4ailHOM  BelIMYWHBL, (QYHKIUM paclpeleNeHus U IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTeIbHOTO U HOPMAJIbHOTO pacIpelesieHHil; yMeHue
HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHpPENENICHUN JUIsl peLIeHUs 3a]1a4;
3HAKOMCTBO C TOHATHUSAMU: 3aKOH OOJBIIMX YHCEJ, METObl BEIOOPOUHBIX
UCCJIEJOBAHUN; YMEHHE TNPUBOAUTH MPUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B HPUPOAHBIX MU OOIIECTBEHHBIX SBJICHUAX; YMEHUE
ONEepUpOBaTh MOHATHSAMH: COUETAHUE, MEPECTaHOBKA, YUCIIO COYETAaHUH,
YUCIO  MEpecTaHoBOK; OuHoM  HploTOHA;  yMeHHMEe  NIPUMEHSTH
KOMOUHATOpHbIE (PaKThl U PACCYKICHUS AJIs PEIICHUs 33/a4; OLIEHUBATh
BEPOSITHOCTH pEealIbHbIX COOBITUI; COCTaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH IIOJYyYECHHBIN PE3yIbTaT

YMeHue  omnepupoBarh  MOHSATUSAMM: TOYKA, MpsiMas, IJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIHMUMHA YIVa, TUIOCKUNA yroj, IByTrpaHHbIN
yroJi, TpEXTPaHHbIN YroJ, CKPEIIMBAIOLIUECS NPsIMbIe, TApAIICILHOCTh U
NEPIEeHIUKYIIPHOCTh NPSIMBIX M IUIOCKOCTEH, yrojl MeXAy MPsIMbIMU,
yroi MeXIy TMpsAMOM U IUIOCKOCTBIO, Yrojl MEXIYy IUIOCKOCTSIMU,
paccTositHue OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIy TNPSMBIMH,
PAcCCTOSIHME MEXYy IUIOCKOCTSIMU; YMEHHE MCHOJIb30BaTh MpPHU pPELICHUU
3aad M3y4yeHHbIe (aKThl U TEOPEMBI IMJIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C TIOMOIIBI0O T€OMETPUYECKUX TOHATUH M BEJIMYMH, penarh

CBA3aHHLIC C HUMU MPAKTUYCCKUC 3aa9U

YMeHue omnepupoBaTh MOHATUAMHU: TUIOMAAL (GUTYpBI, 00BEM QUTYpHI,
MHOTI'OI'pPaHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
KyO, mapaijenenumnea, MOpu3Ma, OHpamMuaa, (Qurypa M TOBEPXHOCTH
BpalieHusi, UWIUHADP, KOHYC, ImIap, cdepa, Iwiomanas cepsl, IMIomaab
MOBEPXHOCTH MHPAMUIbI, TMPU3MBI, KOHYyca, MNHIUHApPA, 00BEM KyOa,
IpAMOYTOJIBHOI0 IapauiCjCuineaa, IMMUupaMuibl, ITPHU3MbI, NOUIXHIOpPA,
KOHyCa, IIapa, pa3BEPTKA TMOBEPXHOCTH, CEUEHHUS KOHyca W MHIIUHAPA,

napamiCjibHbIC OCH HWJIM OCHOBAaHWIO, CCUCHHEC MIapa, IIIOCKOCTD,
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12

13

Kacaromasics cdeppl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTb CEYEHHE
MHOTOTPAaHHUKA, H300pa’kaTh MHOTOTPAHHUKH, (QUTYPHl M MOBEPXHOCTH
BpalCHUs, UX CEYEHUS, B TOM YHCIIE C ITIOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA IreOMETPUUECKHUX (PUTYpP, CAMOCTOATENBHO
(bopMynHpoBaTh ONpPENEICHNUs U3y4aeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYEeCcKuX (uryp, oOOCHOBBIBATH WU
OTpoBeprarb WX; YMEHHE NPOBOAWTH Kiaccuukanuioo ¢uryp 1o
pa3IMyYHbIM TPU3HAKaM, BBIMOJHATE HEOOXOIUMBIE IOTIOTHUTEIbHBIC

MMOCTPOCHUS

YMeHHe ~omepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulelbHBI MEPEHOC, CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUe MOAOOWs, TMOMOOHBIE (UTypHI; yMEHHE
pacmo3HaBaTh paBHBIC M TONOOHBIE (UTYpHl, B TOM YHCJIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIb30BaTh T€OMETPUIECKIE OTHOLICHUS TIPU
pELICHUH 33/1a4; HAaXOJUTh TCOMETPHYECKHE BEIUYMHBI (IJIMHA, YTOI,
I0Iaab, 00BEM) MPHU PEIICHUH 33/1a4 U3 JIPYTUX yUEOHBIX MPEIMETOB U
U3 pEalbHOM JXHM3HM; YMEHHE BBIUUCISATH T'€OMETPUYECKUE BEITWYHHBI
(mHa, yrom, miuomank, 00BEM, IUIOMIANb TOBEPXHOCTH), HCIIONB3Ys
u3y4eHHbIC (OPMYJBI U METOABI, B TOM YHCJE: IUIOMIAAb MOBEPXHOCTH
NUpPaMU/IbI, TPU3MBI, KOHYyCa, IMIMHIPA, TUIOMAAb chepbl; 00bEM Kyoa,
HPSMOYTOJIBHOTO — TapajuIeNICIUIe/ia, MUPAMHJIbI, TPHU3MBL, IMIMHApA,

KOHYcCa, I1apa; yMEHUE HaXOUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (UTYD

YMenue ONCPpHUPOBATL MNOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOPAWHATBEI BCKTOPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpa Ha 4YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 63.31/Icy,
CKaJIIpHOC IMPOMU3BCACHUEC, BCKTOPHOC IIPOHU3BCACHUC, YIOJI MCEKIY
BCKTOpaMH; YMCHHC HCIIOJIb30BATh BeKTopHBIﬁ n I(OOpI[I/IHaTHLIf/'I MCTO
JJI1 pCHICHUA TCOMCTPHUYCCKUX 3aad M 3aaa4 APpYyTUx y‘I€6HI)IX npeaMEToOB
YMmenue BI)I6I/IpaTI> HO)IXOI[SIHII/Iﬁ MCTOA AJId pCIICHUA 3aJa4U, IOHNUMAaHUC
SHAYMMOCTH MATEMAaTHUKU B HU3YYCHHUU MPUPOAHBIX U O6H.[€CTB€HHBIX
npoucccoB u $IBJ'I€HI/II71; YMCHHUE PpacCllO3HABAThL IPOABJICHHUEC 3aKOHOB
MaTCMAaTUKU B UCKYCCTBC, YMCHHC IIPUBOJAUTH IIPUMEPBI MATCMAaTUYCCKUX

OTKPBITUHA POCCUICKOM U MUPOBOM MaTeMaTH4eCKON HayKH



HEPEYEHD 9JIEMEHTOB COIEPKXAHUSA, IPOBEPAEMbIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 HarypanpHhbie u nensie uncina. [Tpu3Haku 1e1MMoCTy HEIbIX YUCEN
12 Pannonanbupie uncna. OOBIKHOBEHHBIE W JI€CATUYHBIC JPOOH, MPOLIEHTHI,
' OeCKOHEUHbIE TEPUOANYECKHUE TPOOH
13 ApudmeTrueckuii KOpeHb HATypaJIbHOW cTerneHH. J[eWcTBus ¢ apupMeTHIeCKUMHU
. KOpHSIMU HaTypajibHON CTENEHU
1.4 Crenensb ¢ 1enbM nokaszarenaem. CTeneHb ¢ palluOHaIbHBIM MoKa3zareneM. CBoicTBa
. CTENEHU
15 CuHyCc, KOCHHYC M TaHIE€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecssTudHble U HaTypalbHbIE JOrapu(Mbl
HeiictBuTenbHble  uuciaa. Apudmernueckue omnepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnaMu. [Ipubmmk€HHbIE BEIYUCICHUS, TPaBUIa OKPYTIICHUS, IPUKUIKA U OILICHKA
pe3yabpTaTa BHIYMCICHUIN
1.8 [Ipeo6pa3oBanre BbIpaxeHH
1.9 KommuiekcHble uncna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 enblie u 1poOHO-paIOHANbHBIE ypaBHEHUS
2.2 Uppanmonanbuble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIorapu(PMUIECKHE YPaBHEHUS
2.5 Llenpie u 1poOHO-palMOHATLHBIC HEPABEHCTBA
2.6 HppanmoHnaibHble HEPAaBEHCTBA
2.7 [okazarenbHbIe U Torapu(MUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucremMsbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU
2.11 Marpuna cucTeMbl IMHEWHBIX YpaBHEHUN. OnpeaennTens MaTpHLIbl
3 OyHKINU U TpapuKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

43

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkuus, crnocoObl 3amanHus (yHkuuu. I'paduk ¢yHkuuu. B3zaumHo oOparHbie

¢ynkunu. YétHbie 1 HeuétHble QpyHKIMH. [lepuognueckue QpyHKINH

OO6nacte onpeneneHus W MHOXKECTBO 3HaueHWH QyHknumn. Hymm ¢ynknuu.
[IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMymMbl U1 MUHMMYMBI QyHKIuM. HawOonbinee w HauMeHbliee 3HAYEHUE

(YHKIIMHM Ha TPOMEXKYTKE

CrenenHas (GyHKIUS C HaTypaJibHBIM M II€JIBIM TTOKa3zareneM. EE cBolicTBa

rpaduk. CBoiicTBa U TpaMK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U Tpa(UKH
[oka3arenbHas 1 norapupmMuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

Toukn paspeiBa. Acumnrorel rpadukoB ¢yHkuuil. CpoiictBa  (yHKUUH,

HEIPEPHIBHBIX HA OTPE3KE
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMsI TOCIIEIOBATEILHOCTEH
ApudmeTrndeckas 1 reomeTpudeckas nporpeccun. @opmyria CI0KHBIX MTPOLIEHTOB
Hauana maremaruyeckoro aHanusa

[IpousBonnas pyHkiuu. [Ipon3BoaHbIC 37IeMEHTAPHBIX (DYHKIIHMA

[Ipumenenre NTPOM3ZBOMHON K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
OKCTPEMYMBEI. HaXO)KI[GHI/Ie HaI/I6OJII)HICFO U HAUMCHBIICTO 3HAYCHUA (b}/HKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuTerpan

MHoOXecTBa 1 JIOTHKa

MHoXxecTBO, onepaiu HaJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTnucTUKA

OrnucarenpHas CTaTUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
MHororpaHHUKH

Tenma u NOBEPXHOCTU BpallCHUS

Koopaunars! 1 BEKTOPBI
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